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ALL ALONG THE LINE! 


That’s your production line when you use Crofts Patent “Free-Space” 
Hydraulic Couplings and Drives. For smooth, controlled acceleration 
to full speed and cushioned stall-proof drive you can’t beat ’em. 

When you think of hydraulic couplings and you need easy fitting, 
quick alignment, neater arrangement and reduced driving costs, there’s 
only one answer—Crofts “Free-Space” Hydraulic Couplings and 
Drives—they’re unbeatable. And every drive is guaranteed ! 


STANDARD RANGE FROM } hp at 1440 rpm TO 700 hp at 875 rpm 


BE CROFTS (ENGINEERS) LIMITED 
A ( ) 


POWER TRANSMISSION ENGINEERS 
THORNBURY * BRADFORD 3 * YORKSHIRE 
Tel : 6525! (20 lines) Grams: “Crofters Bradford Telex" Telex 5/186 
WORLD-WIDE REPRESENTATION 
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‘ENGLISH ELECTRIC’ patented interleaved windings enable the 
transformer designer to calculate the stress distribution throughout 
the whole winding under impulse voltage conditions, thus ensuring 
that the correct insulation is built into the windings. The graph 
above illustrates the accurate relationship between the measured 
and calculated surge voltage distribution for a 500 kV single 


phase transformer. 


rHe ENGLISH ELECTRIC Company Limitep, ENGLISH ELECTRI< 
Transformer Department, Stafford 
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Kani SEN i 


non-porous corrosion- -resistant 
plate gives complete uniform 
coverage even to the 


most intricatel y 





=e =— shaped parts. 
Thickness can be controlled 


to fine limits. Being chemically p 





deposited Kanigen can A 






be applied to 
practically all metals 





in commercial use. It can 
also be applied to 


non-conductors 





such as plastics and ceramics 


Bnd 


Approved under DTD 900/4505 and ARB A1/5112/57. Already widely used 
ee net industry includir aircraft and nuclear applications. Kanigen 
8 the registered t oe rk of re ght & Wilson (Mfg) Ltd. 


For fu formatic rite to 


ALBRIGHT & WILSON (MFG) LTD 


Ka 
1 KNIGHTSBRIDGE GREEN auee ON SW1 - TEL: KENSINGTON #422 





ww/T01 
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md Shown here are 
five “P.M.” Impelators 
mixing plumbago with 
graphite and clay slip, for 
core spraying in the foundry 
of Morris Motors Ltd., Coventry 


\ 


WITH THE 


LENT 


IMPELATOR 





The intense counter current 
action set up by the 

high speed mixing heads of 
the Plenty “ Impelator ”’ 
ensures the most stable 
homogeneous blend in 

the minimum time. 


There is a Plenty mixer 
for every application. 


; 


A better mix in a shorter time 


PLENTY & SON LTD., Eagle Iron Works, NEWBURY, Berks., England 


TELEPHONE : NEWBURY 2363 (5 lines). TELEGRAMS : PLENTY, NEWBURY, TELEX. 


TELEX : 84110 
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A fine universal punch and shear 


is the Besco KS machine 


it punches, shears, crops and notches; works on plates of any size, flat, 
round and square bars, angle and tee sections with standard blades. 


The angle cropper cuts angles and tees from 45° to 90°, right or left-hand 
mitres. Special blades crop channels and joists. 


The cropper blades for rounds and squares or channels and 
joists are soon changed. There merely slip into position without 
adjustment. 


Steel frame ; portable ; motor driven ; self-contained ; double ended ; 
allows two operators working at one time with safety ; four very useful 
sizes moreover, it’s an established machine with years of experience 
behind it. 

Delivery is also very good. 


They are the reasons we say it’s a fine machine 





Capacity range 


Models KS9 KSI KS13 KSI5 
Shears plates din. fein. din. gin. 
Punches gin. dia. fhin. dia. yin. dia. in. dia. 


through yin. through jin. through gin. through jin. 
Other operations are in proportion. 











Send for leaflet No. 46 or ask us for price and full details of any 
size that interests you. 


Payment for your choice—outright purchase, hire purchase or 
by the FJE Machine Hire Plan which spares your capital. 


$I Edwards Lid 


Telephone: EUSton 5000 Telex No. 24264 


LANSDOWNE HOUSE, 41 WATER ST., BIRMINGHAM, 3 
Telephone: CENeral 7606-8 





EDWARDS HOUSE, 359-361 EUSTON RD., LONDON, N.W.! 


Telegrams: Bescotools London NW! 


Telegrams: Bescotools Birmingham 3 
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DAVY-UNITED 


FORMATION OF SERVICE DIVISION 


Davy and United Engineering Company Limited announce the formation of their 
new Service Division. From 28th November 1960, the Service Division will be 
located at Polmadie Works, Glasgow S.2 and all enquiries for spares and 


reconditioning work should be addressed to Polmadie Works from that date. 





THE NEW SERVICE DIVISION WILL BE ESTABLISHED AS FOLLOWS: 


Area Offices: Southern England and Wailes—A. Nurse, “Fairways” 
Holywell Crescent, Abergavenny, Mon. a 


Midiands-—R. Drabble, Darnall Works, Sheffield 9 


Northern Engiand—F. Yaxiey, c/o Davy-Ashmore Limited, 
P.O. Box 17, Stockton-on-Tees 


ALL ENQUIRIES TO POLMADIE WORKS, GLASGOW S.2. 





The complete resources of Davy and United Engineering Company Limited 


are behind their new Service Division 


DAVY AND UNITED ENGINEERING COMPANY LIMITED 
SERVICE DIVISION 
POLMADIE WORKS, GLASGOW S.2 


DAVY-ASHMORE GROUP 
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Brush type HF 11 High-Voltage Switch-Fuse Unils for indoor 
or outdoor service are an economical method of controlling 
and protecting power transformers. Extensive technical 
development of powder-filled fuse-links for use in the 
air-insulated fuse chamber of Brush units has 
resulted in the availability of much higher current rating 
Suse-links enabling these switch-fuse units to be 
used for the control of 1500 kVA 11 kV transformers. 


Goupn 


BRUSH ELECTRICAL ENGINEERING CO LTD 





Type HF 11 Switch-Fuse unit, with chamber 
door open, showing 90 ampere 11 kV fuse-links. 


1 








LOUGHBOROUGH ENGLAND 
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Fe 
So A Member of the Hawker Siddeley Group 
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rnere's « ig Difference 


LAST 20 to 50% 


LONGER... Yet priced no 
higher than ordinary belts 
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and any other 








ALL BRITISH 


TEXROPE GROMMET FRANK 


MANUFACTURED 
AND SOLD ONLY BY 


Grommet VY.Belits 


& CO LTD 
SHIPLEY YORKSHIRE 


"Phone ; SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 
Enter No. 61 on reply card 





“OFF THE SHELF” RANGE 





HYDRAULIC 
CYLINDERS 
AND RAMS 


Whatever your requirements the R.G. 
range of HIGH, MEDIUM and LOW 
pressure cylinders and rams is, or can be, 
designed to meet them. 

Engineered for any stroke, bore or 
mounting suitable for oil and water. 
Send your next hydraulic problem or 


enquiry to :— 


RHODES, GILL & CO LTD 
212 WELLINGTON STREET, LEEDS | 


Telephone 2010 4/5 
Eater No. 62 on reply card 








WELLS WASTE OIL 
FILTERS 


WELLS FILTERS enable 
waste oil to be used 
with complete confidence 
many times over. 





SIX STANDARD SIZES 
AVAILABLE 


The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed makes waste oil clean again. 


Also makers of OIL CISTERNS, SETTLING 
TANKS, OIL STORAGE CABINETS, PAINT 
SPRAY GUNS AND LIME SPRAYERS, 
BARREL POURERS, LATHE CANS, FILE 
HANDLES, PORTABLE HEATING PLANTS, 
KETTLE TORCH LAMPS. 


A. C, WELLS % CO,, LTD 


MOUNT ST., HYDE, CHESHIRE 
Tel: HYDE 2953 GRAMS: UNBREAKABLE HYDE 





No. 5 SIZE 
CAPACITY 45 to 50 
GALLONS PER WEEK 
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The entire organization of the Midland Bank is available to 
give the fullest co-operation in the Government’s drive for 
further exports. At the Overseas Branch in London the 
FOREIGN TRADE PROMOTION DEPARTMENT 
is equipped to give practical assistance to businessmen making 
new efforts to extend their export trade. 


Some of the services which the Department is happy to 
provide are: 


4 Information on markets and conditions of trading in 
countries overseas; 


@ Advice on methods of payment, foreign exchange; 
credit insurance, etc.; 


Obtaining the names of buyers or agents abroad 
interested in British exports; 





Personal visits to manufacturers and traders for 
discussions on export trade problems. 


In addition the Bank has its own team of specialists to assist 
British businessmen on questions arising from the Common 
Market and the European Free Trade Association. 










A further step has been the preparation of a revised edition of 
a booklet called TRADING ABROAD. It deals with many of 
the problems confronting those engaged in foreign trade. 
These services are not confined to customers, and are readily 
available through any of the many branches of the Bank 
throughout England and Wales. 


Midland Bank 


Head Office : Poultry, London, E.C.2 


OVERSEAS BRANCH: 122, OLD BROAD STREET, LONDON, E.C.2 
2250 Branches in England and Wales 
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erving 
industry 


Photograph: courtesy of De Havilland Propellers Limited, Lostock, Bolton. 


MEARNS at De Havillands 


KEARNS No. 0 Electronic Planer Table type Horizontal Boring and Milling 
Machine dealing with a rear axle beam for the Mk 1VB Comet at 

De Havilland Propellers Limited. Fitted with the A.E.I. automatic co-ordinate 
setting system to the vertical traverse of the spindle slide and transverse 
movement of the main table. Arranged with dials for setting manually or by 


automatic card reader, the information stored on simple punched cards, 


H. W. KEARNS & CO LIMITED BROADHEATH near MANCHESTER 
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MACHINING - FABRICATING 


DAVY-ASHMORE GROUP 
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EXTRACTOR 
VENTILATOR ARCHIMEDEAN 
NO 1107 VENTILATOR 


a4? 
(8, 24; 30, 36, 47. 48° 


, TYPE 181); VENTILATOR 


HARVEY | 
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e wind 


to work! 








“Natural” extraction of stale air is 
effective, economical and trouble-free. 


‘Harco’ Self-acting Extractor ditions without recourse to 


Ventilators use the action of 
wind across specially designed 
louvres to induce a powerful 
upward suction movement of 
air, and at the same time prevent 
down draught. Allied to a 
correctly calculated number of 
air inlets, this type of “natural” 
ventilation will effect the changes 
of air required by normal con- 


mechanical forms of extraction. 
All ventilators are craftsman- 
made in zinc or mild steel, and 
can be supplied with or without 
roof seating as required. 

Details are in our Catalogue No. 
924; and we will readily advise 
on and suggest a suitable form 
of ventilation for any type of 
structure. 





‘HARCO’ SELF-ACTING 
EXTRACTOR VENTILATORS 


G. A. HARVEY & CO., (LONDON) LTD., WOOLWICH ROAD, LONDON, S.E.7. 


Telephone: GREenwich 3232 (22 lines) 


HARVEY Products for the Building Industry include:— 
CHIMNEYS AND COWLS - OIL STORAGE TANKS - RAINWATER GOODS IN MILD STEEL 
AND ZINC - STORAGE BINS - STOVE PIPES AND FITTINGS - TANKS, CISTERNS AND 


CYLINDERS — DIRECT AND INDIRECT * WEATHER VANES - WIREWORK PRODUCTS 
SM/10 
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TO MAKE 
TWO HYDRAULIC 
RAMS MOVE IN 


SOLUTION TO THIS PROBLEM 
THE LOCKHEED FLOW DIVIDING VALVE 











n s division of flow regardless of oye = 
sriable loads on the actuator units. s ’ 


on of flow accurate to within 0.5% oftl ae | “ 
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eres DUCTS LIMITED | ~~“ 
STRIAL HYDRAULICS DIVISION == 
KW ROAD, SPEKE, LIVERPOOL 24 w] 
phone ie Hunts Cross 2/21 Telex: 62394 ; nee 





0 Indust Hydraulics Sales Engineers at your service atm 


Tachbrook Road, a 
t., London, W.!. Leamington Spa. ca 
2827) (Leamington Spa 2700) Coosa» = 
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The 
Nuclear 
Power 
Group 


RADBROKE HALL 
KNUTSFORD * CHESHIRE 


oF leaders 


“nuclear 





—550 MW 


On the shingled headland of Dungeness, 


Kent, Britain’s newest and largest J 
nuclear power station is being built by 
The Nuclear Power Group for the / 
Central Electricity Generating Bgard. 
The station will incorporate tbe latest 
developments in reactor technology and 
will be the most efficient Of its kind. 
Dungeness is the outcgme of experience 
and know-how, for the Nuclear Power 
Group are also cénstructing Britain’s 
first two nuclear power stations at 
Berkeley and Bradwell and the Italian 


station af Latina near Rome. 


mn 


power—~_ 


i, 
ASSOCIATED ELECTRICAL 
INDUSTRIES LTD. 
CLARKE, CHAPMAN AND 
COMPANY LTD. 
ALEX FINDLAY AND 
COMPANY LIMITED. 


HEAD, WRIGHTSON AND 
COMPANY LIMITED. 

SIR ROBERT MCALPINE AND 
SONS LTD 

C. A. PARSONS AND 
COMPANY LIMITED 

A. REYROLLE AND COMPANY 
LIMITED. 

STRACHAN AND HENSHAW 
LIMITED. 

JOHN THOMPSON LIMITED, 
NHESSOE LIMITED. 


/ 
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A matter of breeding 


The production of large diameter master gears is a process 
of continuous research, development and breeding. The 
accuracy of David Brown gear-cutting machine tools has 
been achieved by the systematic production of master gears 
one from another, each being produced to finer limits than 
its predecessor. 

The David Brown Machine Tool Division was the first 


firm in the world to produce a Master Worm Wheel 
Generator exclusively for the production of worm gears for 
turbine gear-cutting machines. 

As they also make more turbine gear-cutting machine tools 
than anyone else, it follows that David Brown machine 
tools are the finest and most accurate of their type in 
the world. 


ape 
THE DAVID BROWN CORPORATION (SALES) LIMITED 
Machine Tool Division, Britannia Works, Sherborne St., Manchester 3. Tel: Blackfriars 4711 


OA ere 


t 
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>—-PUMPS 


for all general 
purposes 














PULSOMETER 


HS Centrifugal Pumps 


Pulsometer horizontally split HS type centri- 
fugal pumps provide a range for all general 
purposes, including waterworks, mine drain- 
age, handling of screened sewage, hot water 
circulation, petrol or diesel fuel oi! trans- 
fer duties, etc. 

Full details of the complete 
supplied upon request. 


PULSOMETER ENGINEERING CO. LTD. 
OXFORD ROAD, READING, BERKS. Tel. 67182 
London Office: 

Pulsometer House, 20/26 Lamb’s Conduit St., W.C.1. 
Tel.: HOLborn 1402 


range gladly 
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at last.. 


an effective 
one piece double 
acting seal! 
Specially designed for double 
acting cylinders — the new 


“Hallprene” Patent Double 
Acting Fluid Seal. 







* Improves sealing 
* Prevents the poss- 
ible formation 

of fluid traps 


* Reduces costs 
* Simplifies piston design 
* One seal replaces two 


The new “Hallprene” double acting sea 
has been developed from the highly success- 
ful “Hallprene’’ Patent Fluid Seal — the 
most efficient seal for single acting 
applications. 





PATENT DOUBLE ACTING FLUID SEAL 
(Potents applied for) 


ELD WORKS, HAMPTON, MIDDLESEX. Telephone : 
IN SCOTLAND : WILSON PLACE. EAST KILBRIDE. GLASGOW. _ Telephone: East Kilbride 20581 
ee East Kilt 
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Aluminium and Mild 
Stee! Cooler. Tube Sheets, 
Tubes and Shell 99.8% 
pure Aluminium with 
Mild Steel Ends. 


WELDED 
FABRICATION 
BY CLARKS 
OF HULL 


Realistic. Clarks view every aspect of a job 
through your eyes. Practical design service at 
your disposal. Delivery and economy studied at 
that stage, as well as efficiency. Every piece of 
equipment new and modern. Used with knowledge 
and experience that only a century of fabricating 
work can bring. You can depend on Clarks 
fabrications. And on Clarks. 















STAINLESS STEEL, MILD STEEL, ALUMINIUM 
AND COPPER FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 










GEORGE CLARK & SONS (HULL) LIMITED 












HAWTHORN AVENUE, HULL 
Telephone: 37652 Telegrams: ‘Clark, Hull’ 








A MEMBER OF THE NEWMAN HENDER GROUP 
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TO MOVE.© ie is a 


Convert man-handling into one-man handling. Our new double 
ball bearing all-steel range is the perfect answer for ease of 
mobility, strength and economy. The stout kingpin prevents bearing 
wear and is adjustable. Zink plated, rust-proof finish, 
manufactured with a variety of wheels and tubular 












Rigid embossed 
steel pressings. 

q Substantial kingpin 
adjustable for 
bearing protection. 

q Minimum of 
maintenance. 

q Pre-greased 
hardened bearings. 

q Maximum ease of 
mobility. 


















fittings, it represents tomorrow's trend in castor design. 


EQUIPMENT FITTED WITH SERIES 44 


Fliexel 


SH4RT/D316 





Ocasto RS 













SB844RT DIG 






Pipe socket fitting 
supplied with gas 
thread for outside 

fitting 


Threaded stem and 


B.S. male pipe | 4 g 


BS44RT PSIBSP BS44AT/ST I BSP 





4844RT 











Write for comprehensive catalogue to: FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS, 


orv 
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with 


THOMPSON BROTHERS 


automatically controlied 
hot dip 


GALVANISING PLANTS 


Thompson Brothers Galvanising Plants are de- 
signed for heating by electricity, gas, oil, coal or 
coke, with close temperature control of both spelter 
and flues to ensure maximum economy of fuel, 


JOHN THOMPSON BRO THERS (BILSTON) LTD. enhanced plant life and the highest quality in the 
ete) ©=BRADLEY ENGINEERING WORKS ~ BILSTON - STAFFORDSHIRE finished product. 
— Telephone: Bilston 41264/8 Telegrams: ““Thompbros, Bilston” 








T8G/2 
Enter No. 152 on reply card 



















One of twelve electrically 
driven Sulzer Boiler Feed 
Pumps, each with a capacity 
of 650,000 Ibs per hour, ata 
pressure of |,242 Ibs p.s.i. and 
a temperature of 260°F. 


Complete range of Boiler Feed 
Pumps for Nuclear and orthodox 
Thermal plants including 


advance class units 


Telephone Museum 7890 





SULZER BROS. (LONDON) LTD., 


Incorporating Hathorn Davey & Co. Ltd 





31 Bedford Square, London, W.C.1. 
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ae eee —————— OIL FIRED 
‘INITIAL ANNEAL LINE’ FURNACE 











for continuous annealing of hot 
rolled silicon steel strip 
followed by rapid air cooling 







All enquiries to 
GIBBONS BROTHERS LTO., Dibdale. Dudley, Worcs 
Telephone Dudley S$/4/ (PBX 
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| PHOTO ELECTRIC 
| CONTROLS 


‘| forall industrial purposes and for 
| lighting, signs, safety lights, and 
|| all automatic daylight switching 
| applications. 


| Delivery 7—I0 days £7-7-0 each 
| ELECTRICAL DISTRIBUTORS 


PPTTTIC ETE CEPT eee eee eee eee eee 


CROSS British products are manufactured by an 
outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by 


many patents, this manufacturing method has 





enabled components to be made from wire and 





with superlative accuracy. When top standards are 


essential you can rely on 
von ee LEXY 














© it, KING EDWARD BUILDINGS, 
BURY OLD ROAD, MANCHESTER, 8 
CROSS MANUFACTURING COMPANY (1938) LIMITED - BATH * SOMERSET ~ ENGLAND TELEPHONE Nos. CHEETHAM HILL 1302-1363 
Phone: Combe Down 2355/8 Telegrams: ‘CIRCLE’ BATH 





Enter No. 172 on reply card Titer No. 173 on reply card 

















IT being a quality fabrication in 
mild or stainless steel, or light alloys 


SPENCER & SONS 


(MARKET HARBOROUGH) LTD. 
We shall be pleased to have your enquiries, GREAT BOWDEN ROAD MARKET HARBOROUGH TEL 2651/9 
Enter No. 174 on reply card 
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ANY NUTS 
OUT OF PLACE? 


Bone shaking vibration can slacken 
the tightest nut. The way to 
smooth your worries is to fit 
KOLOK Positive Lock Washers. 
They come in every size. 


KOLOK 


POSITIVE LOCK WASHERS 


(AVAILABLE IN ALL SIZES) 


POSITIVE LOCK WASHER CO. LTD 45 Renfrew Street, Glasgow, C.2 Telephone: DOUglas 9292 
Enter No. 181 on reply card 
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LABORATORY 
ANALYSIS 








No preparation is required for the ends of the pipes which 
may be Plain, Threaded, Grooved for other types of Couplings, 
or Bevelled for Welding, etc. The Coupling can be used on 
Bends, Tees or Crosses, and can be inserted into an existing 
pipeline without moving the pipes laterally. The WILSON- 
|  SEAMARK COUPLING has many and varied applications 
The analysis of COAL is our firstconsider- | § and has given the Engineer a new and useful pipe-laying tool. 





ation, as in many industries it is the chief . " 
eam of expense. Consult us for snslysle Please write for Wilson-Seamark Catalogue. 


Nv Serna tat a WILSON PIPE FITTINGS LIMITED 


METALS, ALLOYS, WATER, etc, lout Ayrshi 
rvine yrshire 


wksT HAM TESTING LABORATORY... are London Office : 40 Palace Chambers, Bridge Street, London, S.W.|I. 


BAYTHORNE HO i fle) 4016), me Oe-0 2 MMe 8 Th bdo) Pawel, bole), Pe ae | 


Enter No. 182 on reply card | 


























Enter No. 183 on reply card 
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AUTOMOTIVE PRODUCTS GROUP AUTOMOTIVE PRODUCTS COMPANY LTD 








LEAMINGTON SPA WARWICKSHIRE 








Enter No, 184 on reply card 
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An Exhibition in itself... 


> A) — 
























| . 
aA 


one of WARDS 


JMACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTOWN (LONDON) ~- GLASGOW ~:~ BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER — WARDS MIGHT HAVE IT! 





ALBION WORKS - SHEFFIELD 
"PHONE 26311 (22 lines). "GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, "PHONE TEM 15/5 


G.66. 
Enter No. 191 on reply card 
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7 ‘Donald, you beast, 
you're just not interested injme tonight!” 








“Sorry, Daphne, but something wonderful happened think of the other advantages—no more welding up 
to-day. I discovered G.D. cone lock pipe-stoppers.”’ bullplugs, blanks, connections or burning off after- 
aie ane wards. And they have a removable plug so we can fit 
‘Cone lock whats? ' , 
pressure gauge connections. We can fit or remove them 
“*Pipe-stoppers, darling. Made by General Descaling. in a jiffy. They’re re-usable, too—and that’s very 
We've always needed something for bunging up important when you’re...... = 
open pipe-ends for pressure testing, and these tools Aa 
are just the job...... ” » I knew it. I should have inv ited 
ie “YY Jim instead. He’s in insurance! 
**I’m sure you're terribly pieased...... ng Ne 
“ ..... and they’re so simple to use! Just pop one 


in the pipe—anything from 3° - 14° diameter—give 
the wing nut a couple of turns, and let the pressure 
do the rest. The bigger the squeeze, the tighter 
the stopper. It’s the expanding vice ring that 
does it, you see. The lads are mad about G.D. cone 
locks!”’ 

‘“‘That’s nice for their girl-friends.”’ 


“They'll stand up to 2,000 lb. per square inch! And 


Ge ne ral Descal i ne ; The obiect of Donald’s affections 


the experts in pipeline and sewer maintenance 





GENERAL DESCALING CO. LTD.. 


For full information and literature on any aspect of pipeline or sewer WORKSOP. NOTTS. 
maintenance, please write to General Descaling stating the service or type TELEPHONE: 3211/5 TELEX: 54159 
or equipment in which you are interested j eihite 


Enter No. 201 on reply card 
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‘ilo ’s Try this new at your factory 
tdi ee 9 | y 
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fo, bg! 4 hf The new CORBY plant for British Sealed Beams Ltd., and other modern 
} ‘ | i} + . * . * > 
as } { \ ' ' { * factories, have Brooks’ Fan-powered ‘Vertical Jet’ roof extract units to discharge 
i. t & rn P : fumes and contaminated air high above building roof level. Brooks’ Fan-powered 
j “4 > at , s Standard weathercap type Roof Units are used as fresh air intakes to unit heaters 
iY Aa + 4 5 and input ventilation plants. 
aise 4 5 
4 tar 8 Architects: 


Corby Development Corporation 
Consulting Engineers: 


Edward A. Pearce & Partners 
Heating & Ventilating Contractors: 
Arthur Heaton & Co. Ltd. 
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Enter No. 211 on rep!y card 
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Rotor for a 3,500 kW 3.3 kV 
167 r.p.m. vertical generator 
for the Lairg power station of 
the North of Scotland Hydro- 
Electric Board. 
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Bruce Peebles build generators, large or 
small, horizontal or vertical, designed 

to individual specifications, for hydro-electric 
projects at home and abroad. Ample resources 
for manufacture and testing enable 


the largest contracts to be undertaken. 


a 
One of two 12 MW II kV 
375 r.p.m. horizontal generators 
for the Shin power station of 
the North of Scotland Hydro- 
Electric Board erected for test. 


BRUCE PEEBLES & Co Limited = encinees HIN 





Enter No. 221 on reply card 
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SPIROLOX 


THE RETAINING RING 
THAT REALLY LOCKS 





Spirc‘ox retaining rings are made from two or more 
concentric turns of high grade flat spring steel. Spirolox 
have great strength, they can be assembled without the use 
of special tools, and do not tangle in storage. 

Spirolox rings come in a large variety of sizes to suit every 
application. And Spirolox rings really lock. 


Write now for full details and samples to Dept. E/1 
WELLWORTHY LTD - LYMINGTON - HANTS 


WELLWoRTHY 


“THE CHOICE OF THE EXPERT” 





Enter No. 241 on reply card 
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LAZY 
LABOURERS 
USE 


NECO 


MOTORS 








Shewn above 
Battery Vehicle Motor 


To trundle their trucks, because 
they let them linger longer 

at leisure. Less maintenance to do. 
Its just the same for you. 


NORMAND ELECTRICAL CO. LTD 
NORTH STREET - LONDON - S.W.4 


MACaulay 3211-4. 





Neconditi, Clapcom, London. 
Enter No. 242 on reply card 
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US growth found in crevices 
Chosen by Klin 


resistance an 
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between rocks. 
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strength, this 

th a binding 
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ENGLAND 
P KENT hinge 
S SIDCU ae 
IMITED KLINGERIT WORK 

L 
KLINGER 
RICHARD 
Telephone: Foots Cray 777 
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Enter No. 251 on reply car 
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FUSSED ABOUT DUST “2 


Throughout industry the effective control of 
dust is essential, whether the problem is to 
remove a nuisance or reclaim a valuable 
product —or both. 
Ambuco specialise in industrial dust 
control and recovery, particularly in 
connection with metals, chemicals, 
cement, petroleum, fertilizers, mining, 
power plants etc. 
Our engineers and laboratories are 


at your service... 


ring HYDE PARK 2178 





AME 


PUT DUST IN ITS PLACE 





HIGH EFFICIENCY CYCLONES ~- GRIT ARRESTERS 
FABRIC DUST COLLECTORS 


VENTURI! SCRUBBERS (WAAGNER BIRO SYSTEM) 





Enter No. 261 on reply card 


Am@euco tTtTOo - STANDBROOK HOUSE - 2-5 OLD BOND STREET + LONDON W.1 
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Bucket Wheel Excavators with loading 
units moving independently ensure a 
high performance with large stripping 
block widths of 300 feet and more. 


We advise on all projects involving mining of materials 
and their transportation. We design complete surface 
and underground mining schemes and the necessary 
mechanical equipment based on the manifold experiences 


of our mining, excavation and conveyor engineers. 


We design, manufacture and erect excavators, either 





rail or crawler mounted, for mining, canal and dam 
construction, etc., such as bucket chain excavators, 
bucket wheel excavators, loaders, spreaders, stackers, 
special equipment, complete bunkering plants, conveyor 
bridges, stationary and movable conveyors. 


Large KRUPP Bucket Wheel Excavator, 
with loading unit mounted on separate crawler tracks. 


Daily output rate: 200,000 cu.yds. 
Maximum cutting height: 164 feet above track level 
Maximum cutting depth: 16 feet below track level 





FRIED. KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN 


U. K. Agents: J. M. J. Maus Ltd., 35 New Broad Street, London E. C. 2 


Enter No. 271 on reply card 
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TO OBTAIN A HIGH FINISH, blemish free on plastic sheeting, 
Control Rolls that have been ground within close tolerances 
must be used. Fescol have introduced NEW High Reflec- 
tivity which, applied to the Control Rolls of this Roller Take 
Off Unit. gives ‘mirror finish’ to plastics. The NEW Fescol 
High Reflectivity, manifold in application, is certain to 


have many uses in engineering. 


The High Reflectivity of these ‘Fescol’-ised Chromium Control Rolls pictured 
is shown by the mirrored reflection of the newspaper. 


For further details about this latest de elopment, please write for leaflet E12 


FESCOL LIMITED - NORTH RD - LONDON N7 


Branch Works at Port Glasgow, Huddersfield and Brownhills, Walsall 





SOLE LICENSEES FOR AUSTRALIA AND NEW ZEALAND: DE HAVILLAND AIRCRAFT PTY. LTD. MILPERRA RD. BANKSTOWN, N.S.W. 


TGA 624 


Enter No. 281 on reply card 
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Ventilation 























Place: ARTHUR GUINNESS SON & CO 
‘| Pomona Docks,Manchester Regione 


Exhaust gases from fork lift trucks and lorries were 
once a major problem in this storage shed. Colt 
experts were called in to make a scientific analysis 
and on their recommendation a series of Colt 
8.R.C./3080 High Duty Extract Ventilators was 
installed. Fumes no longer bother anyone, 

In providing a permanent solution to this ventila- 
tion problem Colt have added yet another chapter 
to their record of success—success which has 
brought repeat orders from many world-famous 
concerns. 

Ask your secretary to send for a free manual 
to Dept. 38 


COLT VENTILATION LIMITED SURBITON SURREY TELEPHONE: ELMBRIDGE 0161 


Enter No. 291 on reply card 
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IMPALGO is backed by the vast commercial and technical resources of ICI and ALCOA. Formed by these two great 
companies to give improved technical and supply services to industry, IMPALCO extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and sizes most in demand by British 
users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALCO aluminium 


products are available through your IC! area sales office. 


Imperial Aluminium Company Limited - Birmingham 


Enter No. 301 on reply card 
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Putting men to work where they 

can best do the job—that’s the 

task of the Simon Hydraulic Platform. 
It’s used in industry today for 
countless overhead operations 
including wiring, welding, painting, 
cleaning, fitting, or lifting 

and placing materials. At the touch of 
a control it moves men and tools 

up, down, across or around, 

reaching the precise working spot 

in seconds. 


EVERY 


fob 


Engaged in the British Railways 
electrification programme: one of a fleet 
of 40 ft. Platforms owned by B.I.C.C. 





Photo by courtesy of BA.C.C 
ard British Railways 


Truck, 

lorry 

mode's are available 
with maximum 
working heights 


HYDRAULIC PLATFORMS —°™" ** © 


For details and demonstrations, write or telephone: 
SIMON ENGINECRING (MIDLANDS) LTD., Queen’s Cross, Dudley, Worcs. Dudley $4661/3 





Enter No. 311 on reply card 











HINDMARCH /MWD 


TWO OR THREE SPEED 
OIL-OPERATED 
REVERSE-REDUCTION GEARS 


For single or multiple 
engine installations 


MODERN WHEEL DRIVE LTD. 


Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office : LINDO LODGE, CHESHAM, BUCKS 
Phone: CHESHAM 8406/8 Works: SLOUGH, BUCKS Telegrams: OILOPRATED, CHESHAM 











Enter No. 312 on reply card 


SPRING 
COMPANY LTD. 


Our experience through many years of 
spring manufacture, backed by che knowledge 
and skill of the cechnicians and craftsmen of 
our staff enable us to provide a highly com- 
petitive service in the manufacture of pre- 
cision made springs for all manner of uses— 
and in any quantities 


A.L.D. D.A.l. & A.R.B. APPROVED 


We are able to carry out any experimental 
work you may require; consult us about your 
needs and be assured of a courteous, efficient 
and speedy service 

Our Technical Department is at your service 
ond our book HELICAL COIL SPRING DESIGN 
will be sent free on request 


e PREMIER SPRING Co Ltd. REDDITCH, WORCS 


TELEPHONE: REDDITCH 2766 
Enter No. 313 on reply card 
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PERFORATED 
METALS FOR 
INDUSTRY 


J. & F. Pool Perforated Metais 

are today giving splendid service 
in over 40 great industries | 
it Ie firet-class equipment atthe 
right price! 


Pool 


3a F POOL LTD) 


HAYLE, CORNWALL Hayle 3213 


Enter No. 321 on reply card 
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128 MVA 13-8/140-5 kV Hackbridge generator transformer 


for Belvedere Power Station, Central Electricity Generating 

Board, following completion of tests at the Company's Works 
Two 64 MVA and two 72 MVA generator transformers 

nstalled at this station and another 128 MVA 1s on order 


every type, size, and voltage 


HACKBRIDGE AND HEWITTIC ELECTRIC COMPANY LTD 


HERSHAM - WALTON-ON-THAMES - SURREY 
Telephone: Walton-on-Thames 28833 (8 lines) Telegrams & Cables: ‘‘ Electric, Walton-on-Thames’ 


Enter No. 322 on reply card 





HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telephone : BROADWELL 1181 & 1182 


Telegroms : GRIFFIN, OLDBURY 





Enter No. 323 on reply card 
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Power! Endurance! Efficiency! 


A 


DOCKSIDE CRANES 


p 


f 












Smiths of Rodiey have an aimost 
unique background of crane-making 
experience—they've been designing and 
making the newest types for 140 years. 
That's where the extra power, endurance 
and efficiency come from. 
That's why Smiths Cranes are 
used by the leading engineers, 
iron and steel companies, 
British Transport Commission, 
civil engineering concerns, 
dock and harbour authorities 
and many other proud names 
in British industry. 


























CRAWLER 
CRANES 







TRUCK 
CRANES 






= 





a 


MUTT 


CRANES and EXCAVATORS | 


7) 
~~. 


. 
THOMAS SMITH & SONS (RODLEY) LTD RODLEY LEEDS ENGLAND ee 


we 


Enter No, 331 on reply card 





When a man entrusts you with his life, 
itis an honour and an overwhelming 
responsibility. For life is the most sacred 
of possessions, once it is lost it can never 
be replaced. 


Thousands of people every day face the hazards of work or 
accident confident in the protection of Siebe, Gorman appar 
atus. Siebe, Gorman Protective Equipment is used by the 


armed forces, in mines, on the railways, by the steel industry, 


Everything for Safety Everywhere 


Breathing apparatus * Decompression chambers 
Diving equipment * Dust respirators 
Gas and fume respirators 
Resuscitation equipment ° 


Smoke masks and helmets 


Protective clothing 
Safety helmets 
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When life itself is at stake 


in the biggest chemical factories, by the Atomic Energy Com- 
mission, by fire brigades, municipalities, and salvage com 
panies. Whenever life may be in danger, Siebe, Gorman & Co 
is ready to guard it. 

Within the present frontiers of progress Siebe, Gormssn 
equipment is as advanced as intense and ceaseless research’ 
can make it, Whether the apparatus is as simple as an aircraft 
safety belt, or as complicated as a high altitude pressure 
suit, it is made with devoted care, and tested and re-tested 
with ruthless impartiality. Only so can we dare to say, “You 
can trust your life to Siebe, Gorman”. 


ORMAN 


SIEBE, GORMAN & CO., LTD. 
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Neptune Works, Davis Road, Chessington, Surrey. Tel: Elmbridge 5900 Manchester Office: 274 Deansgate. el: Deansgate 6000 


Enter No. 341 on reply card 
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SPECIALIST) 


DESIGNERS AND 


MANUFACTURERS 
OF SCREW CONVEYOR 


CONVEYING AND 
ELEVATING EMINENTLY SUITED FOR 


EQUIPMENT 
CONVEYING BULK MATERIAL 


tee yeUe NOIRE ALONG HORIZONTAL 


& SON LID. 
MATAR T IEE DISTANCES OR CAN BE USED 
AT ANGLES UP TO 30° 








Enter No. 351 on reply card 





Power 


4 a AN a © 
TUBING 


The design, development and manufacture of Flexible 
Metallic Tubing and complementary Fittings has been our 
business for over half a century. Asa result we are able 
to offer the most complete range of British-made flexible 
metallic tubing including the asbestos-packed types for 
the conveyance of fluids under pressure and temperature, 
cable armouring, etc., as well as the all-metal corrugated 
variety which Is recommended for regular and constant 


movements under pressure. 


Regularly available are tubes in aluminium, brass, bronze, 


POWER FLEXIBLE TUBING CO. LTD. mild steel, galvanised steel, stainless steel and special 


Derby Works ~- Vale Road ~- London, N.4 materials are obtainable to order. 
Tel: STAMFORD HILL 6696 Grams: METALFLEX, EASPHONE, LONDON 


MAKERS OF ALL TYPES OF FLEXIBLE METALLIC 
TUBING — BELLOWS — EXPANSION JOINTS 


PRD CO 





Enter No. 352 on reply care 
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NUCLEAR REACTOR 
CHARGE-DISCHARGE EQUIPMENT 
FOR BRADWELL 


Four 400 ton Reactor Charging Machines are now being assembled 
in a special 80 feet high erection bay at Bristol. 
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Running on massive traversing gantries—also supplied by 
Strachan & Henshaw—they will carry out the charging of the 
Reactors with fuel elements and also the discharging operation. 


Designers and 


STRAGHAN & HENSHAW LTD § eso Mecterew 


ST. PHILIPS - BRISTOL 
Telephone: 78331 
A constituent member of The Nuclear Power Group 


Handling Equipment 
from the steam to 
the nuclear age. 


Enter No. 361 on reply card 
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VIBRATION 


or more 


MOUNTINGS 
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Enter No. 371 on reply card 
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SCHLOEMANN 


14,000-ton Extrusion Press 











Courtesy of Alcoa 






















It pays to know more about SCHLOEMANN 


Sales targets are difficult to achieve when production is ham- 
pered by obsolescent equipment. SCHLOEMANN is prepared 
to modernize your plant with highly efficient machinery, 
for either light or heavy work. 

The two 14,000-ton extrusion presses installed at Alcoa's 
Lafayette Works — the largest units of their kind in the 
States — are fine examples of SCHLOEMANN skill. Capable 
of extruding profiles up to 40” wide and seamless pipes 
up to 20” o. d. from aluminum billets weighing 5,000 Ibs., 
these presses provide cost-conscious designers with new 
possibilities in many branches of engineering. 

If you are concerned with the plastic forming of non-ferrous 
metals and steel, it will pay you to consult our engineers. 


Pioneets 


DOLLERY & PALMER LTD - 54, Victoria Street LONDON SW 1 - Lydgate Lane SHEFFIELD 10 


HOT AND COLD ROLLING MILLS « COUNTERBLOW HAMMERS © HYDRAULIC PRESSES 


Enter No. 381 on reply card 
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A 16’ x 15’ Mobile on 
four wheels. Practical with 
Safway up to 60’ in height. 
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large area access platforms 
built on the spot without delay 


from standard SAFWAY Units 


The adjoining SAFWAY-in-action photographs, 
taken at the site of the new Assembly Division, 
Ford Motor Co. at Dagenham, illustrate well one 
of the basic advantages of Safway scaffolding . . . the 
ease and speed with which the standard units may 
be assembled on the spot to produce safe, stable, 
mobile platforms, easily adjustable for height. 
Delays and costs are cut to the minimum. 
Versatility PLUS. Remember the above is 

just a bonus benefit to the SAFWAY user . . . these 
special structures are quickly built .. . and when 
finished with, quickly dismantled for re-use. 
SAFWAY Scaffolding is faster ‘up-and-down’ 

and is load-bearing too—first for Versatility. 


STERLING-SAF WAY 


ling Works, Bedford. Tel.: Bedford 5338 (3 lines) 
17 Berwood Road, S:tton Coldfieid. Tel.: Erdingto s 6956 
75 White Ladies Road, Br'sto!, 8. Tel.: Bristol 39112 
Edinburgh: 23 Rutland Square, Edinburgh, |. Tel.: Fountainbridge 3254/5 
Glasgow: 28 Renfield Lane, Glasgow, C.2. Tel.: City 6201/2 
Jarrow: Sterling Factory, Jarrow, Co. Durham. Tel.: 89-7721/2/3 


London: Iddesieigh House Caxton Street, S.W.1. Tel.: ABBey 3017/8 (2 lines) 





2. GY SF 2D 2" 


! 


Two effective Mobiles 
Easily movable. Keeps 
overhead work on the go 


Another Safway Access 
Tower — they can also 
be assembled in 
restricted space. 


| 


Enter No. 391 on reply card 
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Fully Hardened Forged Steel Work Rolls 
for the cold reduction of Ferrous 

and Non-Ferrous Metals. As supplied to 
Rolling Mills throughout the World. 


Also at 


WILLIAM BEARDMORE & CO. LIMITED +4, Stannttecn Plasn, Ptomndiliy 


PARKHEAD STEEL WORKS, GLASGOW €E.|I. (Hyde Park Corner) London W.1. 
Tel: GROsvenor 8786 
Telephone : BRidgeton 1881-8 Telegrams: Beardmore, Glasgow 
2, St. John Street, Manchester, 3 
Tel: BLAckfriars 9745 


Enter No. 401 on reply card 
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HIGGS (@) MOTORS 


MANAGING DIRECTOR DAVID CY HIGGS. AM 


BIRMINGHAM 6 


FLANGE MOUNTED MOTORS 
FOR ALL INDUSTRIAL APPLICATIONS 


GUARANTEED FOR EVER 


BELFAST BRISTOL CARDIFF DUBLIN DUNDEE GLASGOW HULL LEEDS LIVERPOOL 
LONDON MANCHESTER NEWCASTLE PETERBOROUGH SHEFFIELD WOLVERHAMPTON 


Enter No. 411 on reply card 
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WOLVERHAMPTON AND WEDNESFIELD, STAFFS. 


Enter No. 421 on reply card 
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for greater STOPPING power... 





Heavy duty industrial disc brake with double Dunlop industrial calliper units 


industrial DISC brakes! 


(INCORPORATING DUNLOP CALLIPER UNITS) 
The development of the disc braking system has been one of 
the most dramatic events in motoring history. 


This revolutionary system is now available for industry and 
Twiflex Industrial Disc Brakes are setting new standards 
wherever effective control means the greatest use of available 
power resources. 


@ Maximum efficiency under all conditions. 


@ Complete absence of ‘brake fade" 


Effective control? A typical Twiflex Disc Brake installation 
is capable of absorbing 90,000 ft. Ib. of energy in ¢'h second ' 


Twiflex Industrial Disc Brakes are superior to existing braking 
methods in every way because they give you... 


@ immediate pad clearance on release 


@ Automatic adjustment for wear 


@ Long life, reliability and ease of maintenance 


For full inf-rmation please write to: 


TWIFLEX COUPLINGS LIMITED ( One of the Sheepbridge Engineering Group) 
The Green ‘ Twickenham ° Middlesex. Telephone: POPesgrove 2206/9. Telegrams: Twiflex : Twickenham 
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Anderton 


CIRCLIPS 








CATALOGUE from ANDERTON SPRINGS LTD (A7) BINGLEY Te! : 2388, 235! & 2226. London Office: Holborn 5151 & 5305 
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PARKER (TOGGLES) LTD. 39 WILSON ST., LONDON, E.C.2 ’ 











TOGGLE BOLTS 


for j 
Wood and Metal Boxes 
Food Canisters 
Instrument Cases 
Factory Equipment, etc. 
MADE IN ALL SIZES 


Catalogue on request. 


Phone: Monarch 8629 
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ADDUTT 
of NEWARK 
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/ 


Z 


y 


Specialists 


DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 


PRESSURE VESSELS 
Riveted or Welded 


WELDED and FLANGED 
WORK A_ SPECIALITY 











ABBOTT & C° 


(newark) LTD. 


NEWARK BOILER WORKS. 
NEWARK: NOTTS ENGLAND 
Telephone Nework 34. 
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OLTON’S 


H. CG. COPPER 


BUSBARS 


Drawn finish up to 3” square or to 10° wide x 
1° thick ; hard rolled up to 12” x 3° x 16’ 0° 
long. Extra heavy machined bars to customers’ 
requirements. Tubular and laminated bustars. 


PRE-ASSEMBLY WORK 

ON COPPER BUSBARS 
Facilities are available in our Works for 
bending, sawing, drilling, slotting, and 
tinning, to customers’ requirements. 


Approximately 400 tons of H.C. 
Copper Busbars supplied to The 
Associated Ethyl Company Limited 
for their Chiorine Piant. The illustra- 
tion shows a typical busbar, bent, 
drilled and slotted to customer's re- 
quirements. 

Section 8° x 3’. 


THOMAS BOLTON & SONS LTD 


Head Office: Mersey Copper Works, Widnes, Lancs. Tel: Widnes 2022 
London Office and Export Sales Department: 
168, Regent Street, W.1. Telephone: REGent 6427. 
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A perfect seal in a matter of seconds 


For temporary pipelines ‘Unicone” instantaneous Ms 


joints are recommended. Comprising two parts W), : 
only, they fasten with a ‘‘ snap "’ ensuring a perfect | ; ( (0. (a 
ts 


seal in a matter of seconds. 
Rubber gasket i inee and 
For permanent or semi-permanent pipelines joint ready co pull eves. 


*Unicone’ bolted type joints are usually employed 
and can be assembied far more quickly than any 
flexible joint giving positive anchorage. 


Flexible Joints for Pipelines 


leakproof .zafe, reliable 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND The completed joist. 
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60in. “ Craven” Roll Grinding Machine, deals with rolls from 12in. to 60in. diameter and 
up to 14ft. long and is one of a comprehensive range of traversing wheel-head machines of 
various capacities and powers. It is suitable for ether rough or finish grinding operations, 








and is complete with roll cambering equipment. 








PLANING MACHINES ROTARY CRANKPIN MACHINES 
GEAR HOBBING MACHINES BORING AND TURNING MILLS 
ROLL GRINDING MACHINES ROLL TURNING LATHES 
CENTRE LATHES HORIZONTAL BORING MACHINES 
HIGH SPEED TUBE BORING AND TREPANNING MACHINES 
RAILWAY WHEEL LATHES 

CRANKSHAFT LATHES 


RAILWAY AXLE LATHES 
MACHINE TOOLS 


pre Centre Roll Turning 
athe 


HIGH SPEED TUBE BORING MACHINE 
Capable of boring or trepan- 

ning holes from 24in. to 4in. 
diameter in workpieces up to 

14ft. long, by sin. outside 
diameter. 


INGOT PLANING MACHINE 
Will machine two hard alloy 
steel ingots at once, using a 
total of eight tools cutting 
simultaneously 


CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS, REDDISH, STOCKPORT, ENGLAND 
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> FLUSH MOUNTING 
: PRESSURE 
i) GAUGES 
8 loegen , ss 
: THERMOMETERS 
/, PRESSURE 


For a panel containing pressure gauges and ther- 
mometers, we can offer both types of instrument 
matching each other. 
























whee “ie ewe 


. Flush mounting mercury-in-steel thermometers are 
available in ranges up to 1200 F. and pressure gauges 
for most industrial applications can be supplied tor 
flush mounting. 


Fixing by a single clamp is our standard method and 
is generally agreed to be much easier and neater 
than fixing by three screws in the front flange. 


The standard finish is instrument black and the front 
flange is reduced in width for improved appearance 
and ease of taking readings. 


Panel hole sizes are 43" for 4" dial 
64” for 6" dial 

84" for 8” dial, 

103" for 10° dial 


Panel mounting shut-off and fine-regulating valves 
can also be supplied. 


PRODUCTS INCLUDE : High Precision Gauges 
Dead-weight Testers - Mercury-in-Steel Thermo 
meters - Differential Gauges - Hydraulic Lod 
Indicators - Absolute Pressure Gauges - Pressure 
Recorders - Pneumatic Receiver Gauges - Phenol 
Case Gauges - Very High Pressure Gauges - Edge- 
wise Gauges - Diaphragm Gauges - Oxygen Gauges 
Gauges with Electric Contracts - Tank Depth 
Gauges - Gauges with Diaphragm Attachments. 


BUDENBERG GAUGE CO. LTD. 


BROADHEATH WNr. MANCHESTER Branch OF 


TEMPERATURE 


/, TEMPERATURE 












'Welaleleli Mee tile MeL wspOW 
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SEND A P.C. To 


NEWCASTLE : 9—13 CUSTOMS HOUSE CHAMBERS 
33 QUAYSIDE, NEWCASTLE UPON TYNE 





BIRMINGHAM : 22, CLARENCE CHAMBERS 
30 CORPORATION ST., BIRMINGHAM 
CARDIFF : 6—7 ST. JOHN SQUARE, CARDIFF 
YOU MUST SUPPLY THE NAME LONDON : 60a HIGH STREET, ACTON 
LONDON, W.3 


AND ADDRESS OF THE OWNER 
TO A POLICE CONSTABLE 


ROAD TRAFFIC ACT 1930, Sect. 4 & 40 FOR M . ! " L. SERVICE 


ROAD TRAFFIC ACT 1956, Sect. 31 


MAXIMUM PENALTY FOR 
FAILURE TO COMPLY 


£20 fine 
MACHINERY INSTALLATIONS LTD © On Oe rere nconn som’ pee. 


Also at: BIRMINGHAM MIDLAND 573! P.B.E. - CARDIFF 25471 - GLASGOW CITY 6597 - NEWCASTLE UPON TYNE 22336 
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FOR ABSOLUTE RELIABILITY IN TRANSMISSION 


the mighty JEAN BART 


DEEP SEA TUG 


uses 


DRY FLUID POWDER COUPLINGS 


| A C9 type of coupling is used between each of the two 














TNAB 338 Werkspoor 8-Cylinder Diesel engines, and the 


single reduction and reverse gearbox. 


WITH INDUSTRIAL TYPE ELECTRICAL MOTORS: 


IT REDUCES the peak amperage during 


starting 


ELIMINATES starting shock and snatch 
PREVENTS overloading electric motors and 
b 


urning them out: 
breakage of fragile materials 
due to sudden starting shock : 
damage due to overload. 


INCREASES the life of belt and gearing. 
PERMITS inching and rapid reversal. 
SAVES the cost of high starting 


torque motors. 


RELIEVES the motor of load. 


‘nal ij ; ; ; : POWDER COUPLINGS LTD. 
for technical information and assistance write to: hiiiadaiy it die tiatahinah Quam it atabaaies 


AIREDALE WORKS, HUNSLET ROAD, LEEDS, 10 
Telephone : Leeds 20936 & 31471/7 
Enter No. 462 on reply card 
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oman 
uses for 


LYDLOK 


VIBRATION -PROOF 


fuses 


Rewirable and H.R.C. types. 250V. and 440V 
Surface mounting, inset mounting, and at 
least 12 different methods are offered for 
the connection of cables to fuse bases. 


Designed to make them part of YOUR design. 


From § to 100 amps 


Find out about 
the ‘H’ FUSES 
with inbuilt 

neon indicators 


SLYDLOK for 
fusecabinets 
5, 15, 30 amp 


Write for catalogue to :- 
EDWARD WILCOX & CO., LTD 


SHARSTON ROAD - WYTHENSHAWE - MANCHESTER 22 


RRS AT ST RIS SA 


EW 2. 
Eater No. 471 on reply card 








* * They are robust, practical purmps 

- designed for economical opera 
Self priming tion and easy maintenance, built 
e to give long service in industria! 

97ft / ft and agricultural installations 
ee / eee Available as self-priming or non- 
self-priming units in a range of 
2 sizes covering outputs from 115 
mu tis age to $0,000 g.p.h. and heads up to 
1000 feet, for hot or cold water 

boosting, boiler feeding etc 
boos ter with all forms of drive or arranged 
for operation by your existing 

driving unit. Full details avail- 


eae able on request. 


: con 


/ 1 


multistage 
pumps 


We also make single-stage James Beresford & Son, Ltd., 
Pups, portable pups, Ace Works, Kitts Green 
cellar drainage pumps, sub- , 
mersible deepwell pumps, Birmingham 33 


etc., and will be pleased to Waiaghaas: : STEchford 3081. 
send you details of our ( The Carnevcreft Grown of Companies) 
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Jellsain- bydife 


FOUNDRIES 


The 


SPECIALIST FOUNDRY 


for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 
for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD && 
Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 ote 
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CRANES 
gard Control 
from less horsepower 






Operated from A.C. current, yet with the desirable characteristics normally found 
only in D.C, series motors. Clyde-Booth cranes, with Ward-Leonard control are, at little extra 
cost, bringing faster handling speeds to British industries. Dock and cargo cranes, factory and 


shipbuilding cranes—all benefit from a control system which provides faster 





fo hoisting and lowering speeds, high light-hook speeds, regenerative braking when 


lowering and slow speeds for precision handling—whatever the load. 


fully describes the Ward-Leonard three-field contro! applied 


CLYDE BOOTH NEWSLETTER No. 10 | to an overhead travelling crane. Please ask for your copy, 





CLYDE CRANE & BOOTH LTD CLYDE 





Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel: Pudsey 3168 (6 tines). Grams: ‘Cranes Rodley Telex’. Telex 55159 


Clyde Crane & Engineering Co., MOSSEND, Lanarkshire, Tei: Holytown 412 (6 tines). Grams: ‘Clyde Motherwell Telex’. Telex 77443 
w 
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Double 
Column 
Vertical 
Boring Mill 
KZ 250 


Single 
Column 
Vertical 
Turret Lathe 
KEFA 80 


Single 
Column 
Vertical 
Turret Lathe 
KE 100 


Nov 


18, 


1960 





Large Vertical Boring and Turning Mill installed at the 
Birrfeld Works of Brown Boveri, machining the stator 
of a hydro-electric power generator 

Max. turning dia. 46 ft 

Dia. of outer ring table 33 ft 

Dia. of inner main table 18 ft. 


heavy and high speed 
Vertical 

Boring Mills 

of latest design 


SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 


Sole Agents: United Kingdom & Eire:— 
BURTON GRIFFITHS & CO., LIMITED 


Mackadown Lane Kitts Green Birmingham 33 
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Type V500 delivering 525 c.f.m. of free air at 100 p.s.i. 





What do you look for when Embodying the characteristics 
you are choosing a stationary that have made “BROOMWADE” 


equipment world-famous, and 


compressor? Low running costs? incorporating many new fea- 
tures, the ‘*‘V’’ Type Range 


High efficiency? Minimum represents the most advanced, 
maintenance? Compact reliable and economical 


compressors we have ever pro- 


dimensions? Reliability? duced. Four models are available 
with outputs from 365 to 


... the NEW “V” TYPE  iooocem 
RANGE has them all! iit fo puotication no. 351 ce. 


Air Compressors and 
od a 
BROOMWADE Pneumatic Tools 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. Box No. 7, High Wycombe, Bucks. 
Telephone: High Wycombe 1630 (10 lines) Telex: 83-127 oa 
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Part of an office extension at Worthing for Messrs Lloyds Bank Lid 
in all 18 Terrapin Pack Units with a floor area of 3,600 sq. ft 


Terrapinability is the ability to provide buildings giazing, floor and roof covering. They can be erected 
iickly and more economically than any other on simple footings at the rate of 1,000 sq. ft. of 
known method. This is achieved by the use of complete building floor area per day. Buildings formed 
Terrapin Pack Building Units. Each Terrapin unit with Terrapin Pack Units can be added to, subtracted 
has a floor area of 200 sq. ft. and complete construc- from or divided and their high mobility factor allows 
tion is carried out in the factory —not on the site you to move them where you like-—- when you like 
The units arrive on site complete with electrical as often as you like. Handsome sturdy buildings such 
wiring system, interior and exterior decorations, as the one above can be erected with Terrapins 


Qe the Yewe ound 


20 PAGE BROCHURE AVAILABLE ON REQUEST 
This beautifully illustrated brochure printed in full colour and mono 
chrome, shows how Terrapins have solved urgent building problems in all 
fields. Complete the coupon and post TODAY. We will send your brochure 
and price list by return 


Please send me a ¢ opy of the 


Terrapin Brochure and price list by return 


TERRAPIN LIMITED 


bring you tomorrow's buildings today 


e type or write in block letters) 
COMPANY ADDRESS 


HADDON HOUSE, FITZROY STREET, LONDON, W.1 
Telephone: LANgham 0611. Telegrams: Terrapin Wesdo London 
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Some reasons why... 


EXPERT STAFF ON DESIGN, 
CONSTRUCTION & SERVICE, 
ALWAYS READY TO HELP 


UNEQUALLED EXPERIENCE 
OF CRANE DESIGN 
CONSTANTLY KEPT RIGHT 
UP-TO-DATE 


WELL-EQUIPPED WORKS FOR 
EXCELLENCE IN 
CONSTRUCTION 


MECHANICAL & ELECTRICAL 
EQUIPMENT OF THE HIGHEST 
STANDARDS 


Our works at Glasgow are open 
to all interested in the production 
of fine cranes. We invite a visit. 


a * 
-_ OO ote shee 


BUTTERS DERRICKS 


Outstanding Features 
CENTRALISED CONTROLS ° EXCELLENT VISION . TWO MOTOR TRAVEL DRIVE 


TOTALLY ENCLOSED WORM BOX DRIVE 
ON SLUE AND TRAVEL MOTIONS 


FINEST JIB INTERLOCK : HIGH SPEED IN ALL MOTIONS 


A Butters Derrick can be supplied to meet any requirements exactly 


BUTTERS BROS. & CO. LTD., maccettan street, GLascow, s.1 AND LONDON, BIRMINGHAM & NEWCASTLE 
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THE ACTIVITIES OF THE 


LXODORIT 


ORGANISATION are concentrated 
on all problems concerning chemical corrosion 
and mechanical wear and tear :- 


| CONTRACT WORK 


concerned with chemical engineering; acid proof constructions and industrial finishes; 
floor laying ; complete plant design, installation and maintenance; effluent disposal and 


drainage schemes, carried out by our own personnel using Prodorite products Extensive sub-contracts 
in C.E.A. Power Stations 





r= 


, : ; —r 4 
and compounds for all types of industrial application. These cements fall into two renee 
basic categories: silicate based and resin based; the two combined ensuring the eel les if th a 
avails ) of 2 ‘ -eme i anti-corrosive ne 
ivailability of a suitable cement to fill every anti-corrosive need CEMENT PRODOR is used 
for these power station chimneys 





3 PROTECTIVE COATINGS and LININGS 


to storage and transport tanks and pipelines; for industrial processes; and 
linings to vessels for foodstuffs, beverages and aviation fuels. Available for bonding 


or spraying on site in a variety of forms. PRODOR-GLAS /ined 
cold room tanks 





PLASTICS FABRICATIONS 


and RESIN/GLASS LAMINATES itn ey ma a 
| & [-T- 7 
Rigid P.V.C.; plasticised P.V.C.; polythene in welded sheet form for fume ducting, H 
tank linings, fans, etc; for chemical, plating, pickling and allied industries. Complete =! > ee See | 
range of ORGLAS laminates having highest possible chemical and temperature P.V.C. fobricotion scheme 
resistance. Wide industrial applications, including the food industry. for fume extraction 





5 INDUSTRIAL WALL and FLOOR FINISHES ee a es eo 


including acid resisting and heavy duty types in the form of paviors, tiles, 
flags, and insitu, with suitable additives. Also decorative wall and floor treatments for 

in flats, hotels, public buildings, etc Corrosion resisting floors and walls 
use in flats, nc S, p gs, . in Acid Pickling shop 


The products and services of the Prodorite Organisation extend from the manufacture and supply of materials to complete 
constructions carried out by the Contracting Department to customers’ requirements. Prodorite products give complete protection 
from atmospheric conditions, chemical corresion and mechanical wear and tear of any sort. 


SEND FOR YOUR FREE COPY OF THE PRODORITE BOOKLET 


PRODORITE This stiff-cover publication contains 24 pages of invaluable information about the products and services 
of the Prodorite Organisation. It includes photographs of actual installation and details of the 
Prodorite research, development and consultation services. Technical information about individual products 
is also available in leaflet form. Please quote publication reference number: P.118 


4 


Write to: PRODORITE LIMITED (Chemical Engineers and Consulting Contractors) 
EAGLE WORKS, WEDNESBURY, STAFFS., or Telephone Wednesbury 182! (10 lines) 
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Manufactured in Western Germany by Kugelfischer Georg Schafer & Co. 


Founders of the Ball and Roller Bearing Industry ei 


FAG BEARING COMPANY LTD. 


TETTENHALL - WOLVERHAMPTON - STAFFS 


33-214 
ABERDEEN, BELFAST, BIRMINGHAM, GLASGOW, LEEDS, LONDON 


S/N 


EST. : 1883 


MANCHESTER NORTH SHIELDS, SWANSEA & WOLVERHAMPTON 


Phone: Wolverhampton 52075 (10 lines) Telex: Wolverhampton 
BRANCHES AT 
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Head Office 


Messrs. McCulloch & Miller, 180 West Regent Street, Glasgow, C.2 











Photograph by courtesy of Laurence Scott & Electromotors Ltd., Norwich 


CLOSED CIRCUIT 
COOLING BY... 


Over many years the company’s technicians have 
progressively developed special cooling equipment 
in conjunction with the Electrical Engineering 
Industry 

The extensive knowledge gained thereby en- 
sures the successful solution of all cooling problems 
For most installations either water-cooled or air- 
cooled equipment is used, the usual Alternator or 


THE SPIRAL TUBE & COMPONENTS CO. LTD., OSMASTON PARK ROAD, DERBY. 
Tel. 26781-2 


Telephone City 4704/5 


Abbey House, 16 High Street, Watford 








SPIRAL TUBE 


ee 
COOLERS 


Motor Cooler is water-cooled, whilst for Trans- 
former Cooling both water and air-cooled designs 
are in use 

Each installation receives individual attention 
and is designed to meet with requirements peculiar 
to the particular design and conditions. 

Other products include Air Heaters, Diese! 
Engine Coolers, Compressed Air Coolers 


Telephone: Derby 48761 (3 lines) 
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aA NEW United 
SEANLE X 
Rotary Joint 






























































tt - 






































UNITED SEAMLEX 
ROTARY JOINT 






Syphon return or direct flow 
Size range '2” to 1'2” 


Reduced overall size 
permits closer grouping 


NO LUBRICATION NECESSARY 


MAXIMUM WORKING TEMPERATURE 
RAISED TO 280°c. 


Enquiries to: UNITED FLEXIBLE METALLIC TUBING CO., LTD., 
South Street - Enfield - Middlesex-HOWard 1881 





= ¢ 4 M ROR Se ee ee 
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THE MORGAN CRUCIBLE COMPANY LTD. 


AND 


BRITISH BELTING & ASBESTOS LTD. 














announce the formation of 





MORGAN-MINTEX LIMITED 
































Morgan-Mintex Ltd., will manufacture 
“SINTERLINK”’, sintered friction 
materials, hitherto manufactured by 














The Morgan Crucible Company Ltd. . 
“SINTERLINK” will be marketed by the 
Mintex Division of British Belting & 
Asbestos Ltd. Cleckheaton, Yorkshire, to 
whom ail/ enquiries should be addressed. 

















BO 





MORGAN-MINTEX LIMITED 


POINT PLEASANT, WANDSWORTH, LONDON, S.W.18 | 











Registered Office : Northfields, Wandsworth, S.W.78 
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ENCLOSED SAFETY SLIDING, 
CONTACT CURRENT 
COLLECTOR SYSTEMS... 


PYGMY 


FOR LIGHT CRANES-HOISTS, 

PORTABLE TOOLS, ETC. 

CURRENT RATING 60 AMP 

2-4-6 or 8 POLES 

Dimensions: 2-4 POLE 34” x 5; 
6-8 POLE 34” x 7} 


MINIATURE 


FOR GENERAL PURPOSES, INDUSTRIAL 
CRANES-HOISTS 

CURRENT RATING 60-180 AMPS 

2-24 POLES 

Dimensions: 4 POLE 9” x 12 
























4000 LTD *‘ MINI-GIANT’ OTHERS BY REQUEST 
A - 
FROM F. J. apnea Nr. B HAM } bag 4 cu. ft. IN — 3 cu. ft. OUT CHANNEL 
SUTTON col The finest and handiest small mixer 
Dated 9 3/60 been bought Will mix concrete, mortar, plaster | FOR HEAVY DUTY CRANES 
Gient’ Mixers hove ent build- and asphalt. Side discharge model, . 
03°. ne on diff gh different with cushioned rubber tyres; will CURRENT RATING 60-600 AM 
by 0 ermurraneousl: ee operatin’ pass through a 2’ 6” doorway; is | 4 POLES 
poe gongs oo eon had n° as easily handled by one man. Price £89 | 
these machines. | machine polyno would End discharge model, with pneu- 
whatsoever satisfection ee sing not only matic tyred wheels Price £91. Tracks available with Crossover Points 
o- menesitation in = handling, bYt = Both models fitted | h.p. Villiers engine. | Sliding Switch Points. Bends. 
oe machine and its — service giver A recoil starter for fitting to the Villiers 
the co-operation engine is now available as an optional | 
yourselves. extra at 30'-. H.P. terms available. 
All Parker Mixers are immediately available, and | }, ie OBERMAN xX SONS LTD. 





a chain of Parker Service depots looks after users’ 
interests everywhere. 


‘RKER viaouct works LEICESTER 


Terminal Works - Higham Ferrers 
Northants, — Phone: RUSHDEN 2/62, 2844 





PHONES LEICESTER S250) (IO LIMES 
Wrelhias, Wel lle) Met he (ice) (eM lel)! Mm le) (ielt as | toe nae 





Te Me oe a a ee 
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For efficient 
storage and 
id@-Nal-jelel ae halele 

of liquid gases 






































ine reryira’ ¢ | 














W. P. BUTTERFIELD LTD. 
P.0. Box 38 SHIPLEY - YORKS. 
Telephone : 52244 (8 lines) 
BRANCHES 

London Tel 

HOLborn 2455 (4 lines) | 
Birmingham Tel 

EAS 0871 and EAS 224! 
Bristol Tel: 27905 
Liverpool Tel: CENrral 0829 
Glasgow Tel: CENeral 7696 
Belfast N.!. Tel: 57419 and 


gin | FABRICATORS IN ALUMINIUM 
Dublin Te: 73478 a 7975 | ALUMINIUM BRONZE ALLOY - MILD STEEL 
_ ___} NICKEL - NICKEL ALLOYS AND STAINLESS STEEL 




















| 
j 
| 
| 
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FLOW 
CONTROL 
and | 


GAPMETERS | 


These are compact direct 
indicating variable - area 
flowmeters with bold 
scales. Small Gapmeters 





are made for jin. jin | 
and ain B.S.P si7es | 
(Nozzle, Straight Union | 
or Banjo fittings inter 


changeable for Front or 
Back of Panel pipe con 
nections) Flow Range 
0.1-200 ¢.f.h. Air, 0.5-60 
g.p.h. Water. Price Range 
£2 15s. Od.-£4 2s. Od 


Large Giapmeters of the 
extension pocket type 
illustrated are made for 
}in., 2 in. and 1 in. B.S.P 
sizes (Nozzles or Com 
pression Unions). Flow 
Range: 60-1200 ¢.f.h. Air 
20-1,000 g.ph. Water 
Price Range: £12-£17 








Safety: Gapmeters use no glass tubes 
larger than jin. id., and these are 


. * 4 J . 
protected by Perspex covers All ” 
Gapmeters can be tested to 250 p.s.i. f 
and are made in materials for all . / , 
industrial fluids ; 

. ° A 

p “% >. 

: ; ‘ 


For pipes larger than | in., compact 
main orifice and shunt Gapmeter Me A 4 : . e ' = -_ 


assemblies are available from £12 : a, 


’ 





\ 


aa Se a iraithwaite 
/Janks, 











| The conservation of adequate water supplies is a matter of prime importance at all 
times, and can be ensured by installing Braithwaite Pressed Steel Tanks 
This is a self-acting flow governor for | Estate Owners, Farmers and Market Gardeners in need of additional storage 

4 re B ) i 
limiting the maximum rate of fluid capacity are invited to take advantage of our advisory service 
flow in a pipe, irrespective of pressure , 
changes, whilst presenting the min- | 

i 

imum resistance to normal flow 
In place of the bellows and poppet 


wave of ihe Sanit ond DS | BRAITHWAITE & CO. ENGINEERS LIMITED 


Flostats, this very simple instrument | 














-_ a a — spring = London Office Dorland House, Regent Street, London SW] 
F sulterily vaive iS avatlaDie F e 5h 
Factory Calibrated or adjustable on Telephone : WHitehall 3993 Telegrams : Bromkirk Phone London Telex 320 
site BRAITHWAITE & CONSTRUCTIONAL LIMITED BRAITHWAITE FOUNDATIONS & CONSTRUCTION LIMITED 
Pipe sizes: 24 in., 31n., 4in. and 6in Enter No. 582 on reply card 
Prices from £35 Used to protect | — - PAE 2 ARR RAS EERE Daa RARE ———— 
metering equipment and plant from —— 
surges and to prevent build-up of | RESISTANCE STRAIN GAUGES 

hi | 
uals || By J. YARNELL, B.Sc., A.Inst.P 

| 


Price 12s. 6d. (Postage 6d.) 


| 

| | 

G. A. PLATON LTD. This book deals with the construction and application of resistance strain gauges and with the | 
| 


323a WHITEHORSE ROAD, | most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
| | wider application, is treated extensively, being introduced by a short exposition of the theory of 


CROYDON, SURREY || stress and strain in a surface. 


Telephone: THOrnton Heath 4948 | Order your copy through your Bookseller or direct from:— 
Telegrams: GAPMETER, Croydon | ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
eie . ’ | 
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MEMBER OF THE 
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BIRFIELO GROUP 


FIT FAR-AIR FILTERS 








In buildings without filtration or where 
filtration systems are inefficient, germ laden 
air still poisons our children. In factories, 
adults too dre subjected to deadly poisons 
through air pollution. 

Where Far-Air Filtration has replaced con- 
ventional systems, 99.5% filtration efficiency 
has !been obtained. Far-Air filters have a 
much longer life than conventional systems 


and annual costs are considerably reduced. 


INTERMIT LIMITED 


Far-Air Licensed Manufacturers for Europe 


BRADFORD STREET - BIRMINGHAM 5 








Ag POISONED 


has 





The illustration shows a standard panel 
filter and an H.P. After Filter— 
fully illustrated literature is available 
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FOR MANY YEARS the easiest (and most effective) way 
of tackling a new filtration problem has been to hand 
it over completely to a specialist team of Vokes 
filtration engineers. In this way you get a filtration 
system tailored exactly to your particular needs and, 
because Vokes filters are tested in accordance with the 




















Telephone : Guildford 62861 (6 lines) Telegram 





Vokesacess, Guildford, Telex. 
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—the simple formula for successful filtration! 


appropriate British Standards, a guaranteed minimum 
standard of efficiency for the system recommended. 
Please write if you would like further details of this 
unique Vokes service, or any of the leaflets illustrated 
above which cover the wide range of air, oil and fuel 
filters manufactured by Vokes. 


SOME VOKES AIR FILTERS 


K600 Kompak The most widely used air conditioning filter in the 
country. Guaranteed 95% efficient against Aloxite 50 dust. (BSS 
2531 

S.C. (Self-Cleaning) For cleaning large quantities of air with 
minimum maintenance. Continuously self-cleaned by a patented 
device in the oil-trough 

‘Absolute’. For high efficiency applications. Standard mod 
guaranteed 99 95°, efficient against sub-micronic particles 
Autoroll. Automatic and hand operated models. Combines larg 
dust holding capacity with low operating and servicing costs 


VOKES LTD: HENLEY PARK - GUILDFORD * SURREY 


Telex : 8-535 Vokesacess, Guildford 


Represented throughout the world 


V.545 
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what's a watt? 


Watts, amps, ohms, volts ... they're all one to Miss Ferguson, 
who has learned to take her electricity for granted. She 
knows very little about power stations, generators, turbines 
or oil-fired boilers. As for LUCAS precision-built atomisers 
... Miss Ferguson has never even heard of them! Which is 
just as it should be. Her unquestioned acceptance of 
electrical power is a tribute to their unfailing efficiency. 








Unlike Miss Ferguson, you may wish to know more about 
Lucas Atomisers. !f so, contact our Technical Sales 
Department. 


ATOMIS ERS 


' LUCAS INDUSTRIAL EQUIPMENT LIMITED 
MARSTON GREEN, BIRMINGHAM, 33 - A subsidiary companyof Joseph Lucas (Industries) Ltd. 


TORONTO 





CANADA 





SYONEY 





Aiso at AUSTRALIA 
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Fine Wire Welding 
with the Quasi-Arc’ LYNX 
and new ST.2 TORCH 


NEW GAS-SHIELDED BARE-WIRE 
EQUIPMENT FOR MILD STEEL x 


The revolutionary ST.2 arc welding torch is new, it's 

sleek, efficient, and a pleasure to handle. The ST.2 is the 

production man's short cut to greater efficiency and 

lower welding costs. With this tool and the well-known 

LYNX wire feed equipment you can now weld mild stee/ 

semi-automatically— 

@ IN ANY POSITION —flat, inclined, vertical (up or 
down), and overhead. 

@ DOWN TO 2 SWG. SHEET—and for thick plate as well. 
(Wide gaps can be tolerated.) 

FOUR TIMES AS FAST—Oon thin sheet compared with 
other methods. 

ECONOMICALLY—high welding speeds—fine wire on 
large spools—inexpensive gas shielding—all 
add up to big cost reductions. 

WITH MINIMUM DISTORTION—and easily controlled 
penetration. 

EASILY—using the featherweight torch, LYNX wire 
feed unit, and specially designed slope- 
controlled rectifier; with shielding by CO, 
or Argon gas mixtures. 

* ST.2 welding for stainless steels too, with Argonox shield- 
ing. For full details write for TC.207 


KO. THE BRITISH OXYGEN COMPANY LTD 
Quasi-Arc Works, Bilston, Staffordshire. Tel: Bilston 41191 








all 
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AN INTRODUCTION TO 


ORTHERN products... 




















Totally enclosed 
Spiral Bevel 
Unit 





Various types of 
Machine Cut Gears 


Triple Reduction 
Large Straight Spur Wheel Helical Unit 









British Standard 
type Worm Gear 


NO TSRI MANOFACTORING 60. Lil) 


GEAR SPECIALISTS 


GAINSBOROUGH . LINCOLNSHIRE 
Telephone No. 223! (8 lines) Telex 564! 
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_ Fine Wire Welding 
with the Quasi-Arc’ LYNX 
and new ST.2 TORCH 


NEW GAS-SHIELDED BARE-WIRE 
EQUIPMENT FOR MILD STEEL x 





The revolutionary ST.2 arc welding torch is new, it's 
sleek, efficient, and a pleasure to handle. The ST.2is the & 
production man’s short cut to greater efficiency and ; 
lower welding costs. With this tool and the well-known 
LYNX wire feed equipment you can now weld mild stee/ 
semi-automatically— 
@ IN ANY POSITION —flat, inclined, vertical (up or 
down), and overhead. 
@ DOWN TO 20 SWG. SHEET—and for thick plate as well. 
(Wide gaps can be tolerated.) 
FOUR TIMES AS FAST—Oon thin sheet compared with 
other methods. 
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ECONOMICALLY—high welding speeds—fine wire on 
large spools—inexpensive gas shielding—all 
add up to big cost reductions. 

WITH MINIMUM DISTORTION—and easily controlled 
penetration. 


EASILY—using the featherweight torch, LYNX wire 
feed unit, and specially designed slope- 
controlled rectifier; with shielding by CO, 
or Argon gas mixtures. 

* ST.2 welding for stainless steels too, with Argonox shield- 
ing. For full details write for TC.207. 


KO. THE BRITISH OXYGEN COMPANY LTD 
~ Quasi-Arc Works, Bilston, Staffordshire. Tel: Bilston 41191 
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ORTHERN products... 







Totally enclosed 
Spiral Bevel 






Various types of 
Machine Cut Gears 








_ Triple Reduction 
Large Straight Spur Wheel Helical Unit 


British Standard 
type Worm Gear 






NORTEL MOAMIOFACTORING 60. Lib. 


GEAR SPECIALISTS 
GAINSBOROUGH «. LINCOLNSHIRE 


Telephone No. 223! (8 lines) Telex 564! 
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Trouble Free 
bunker discharge 
with internal and external 


v1 ves 
fa :! 
fm tf 
_ 8 
(ma |i 


Ih 


Sinex Internal 
Bunker Vibratorsfor 
large bunkers and 
silos. Over 200 units 
installed in the 
United Kingdom. 





Sinex external, 
variable amplitude, 
hopper vibrators. 
The most reliable 
and powerful mach- 
ines of their kind. 





For very difficult 
material Sinex 
Internal Bunker 
Vibrators and Sinex 
External Vibrators, 
coupled with auto- 
matic timers for 
natural frequency 
response. 











Sinex 
a VIBRATORY EQUIPMENT 


have 30 years : . : 
experience of the Sinex Engineering Company Ltd., 
scientific application Central Way, North Feltham Trading Estate, Feltham, Middx 


of controlled 

; : Telephone: Feltham 5081 (5 | 

vibration. cep’ eitham ines). Telegraphic Address: Sinexvibro Feltham 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS & ZURICH 
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Te INTERTEST Ou Cpe ome SPRING DOWEL PINS 








JEWELLED MOVEMENT measurement of Internal Grooves, 
particularly Circlip Grooves. 


MODEL : 5! 52 71 72 73 74 75 76 
RANGE: ‘2°-6" -4°—8° -4°-1'2" -8°-1°6" 1:2°-2-0" 1°6°-2-4" 2:0°-2°8" 2°4°-32 













Just drill 


and pin Simple 


to use 


e=e-e-e-e-e-2@ 





SS 


CSCECECECECECECECECECS 


-_ 








Cut down 
costs 


=@=6-@-06-0-6-0-6-e@- 


FULL DETAILS FROM :— 


CAROBRONZE LTD., School Road, Belmont Road, London, W.4. | 
| Constantly 


secure 





eo 


Enter No. 661 on reply card 





“AIR ‘CLEANSING ak 8 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 





No 


work in conditions where air llution exists. ° 
Dirt costs time and money ! Ove 

For a very reasonable outlay you can protect yo taff from dangero . pf 3 

fumes, gri d dust, by using t thet Siz, 0O Spring Tension Dowel Pins 
TORNADO CLEAN AIR EQUIPMENT AN es sure speed and economy in 





Sti ensu 
Chad production Keen prices. 


Are you interested SIR? 
Phone: Maryland 4355 


if so please phone at once and allow us to quote 


* 
PA 






= 0=@= 





Fully trained personnel are at your disposal 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone : BARnmet 390! 5187 






BY THE LONDON PRESSED HINGE CO. me 


() LION WORKS. PLAISTOW ROAD, E.15 


py \ 
} Manufacturers for over 20 years (Est. 1870) 
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FOR JET ENGINES 


Forged, rolled or rough machined 
in STAINLESS STEEL, LIGHT 
ALLOYS, “NIMONIC” SERIES & 
TITANIUM. 


N. Hingley & Sons (Netherton) Ltd. 


NETHERTON IRON WORKS >: DUDLEY: WORCS : Phone: DUDLEY 55301-7 
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WARNE-WRIGHT 
can do most everything 


Call in the Warne-Wright man and see 
for yourself. Why, even he ts 
sometimes amazed at the problems 
tackled and solved successfully by the 
Warne-Wright Group's specialist 
technicians with their unrivalled 
experience and the formidable 
resources at their command. Then 
there are the many Warne-Wright 
stock lines — precision-turned parts 
and presswork, drop forgings, 

black and bright bolts and nuts, 
spanners and wrenches —- to list but a 
few. All produced to that high 
standard of quality and backed by 
a service rivalled by none 


WARNE 
WRIGHT 

AND 

ROWLAND LTD 


of course! 


Keeley Street, Birmingham 9 


Beardmore 
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Bridging 
the years 


1831-1960 
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The 
‘Newallastic Structural’ 
Bolt 


Patent applied for 








In 1881 the Clyde Rivet Works — later incorporated into The A. P. Newall & Company Limited are happy to be 
Rivet Bolt & Nut Company Limited supplied the six million associated thus with the contractors (Contract No. 2 
rivets used in the construction of the Forth Rail Bridge. the A.C.D. Bridge Company—a partnership comprising :—Sir 
To-day, 80 years later, A. P. Newall & Company Limited, William Arrol & Company Limited, The Cleveland Bridge 
another company in The Rivet Bolt & Nut Group, and a pioneer & Engineering Company Limited, Dorman Long (Bridge 
in the development of structural bolts, has been selected to & Engineering) Limited; — and with the Consulting 
supply the structural bolts that will be used on the new Forth Engineers: Messrs. Mott, Hay & Anderson, and Messrs 
Road Bridge. Freeman, Fox & Partners 





AND COMPANY LIMITED 
POSSILPARK + GLASGOW N.2. 


Also at LONDON and BIRMINGHAM 


The Assembley specified is ‘Newallastic Structural’ developed in our 
laboratories at Possilpark, and consists of an alloy bolt of 65/75 tons 
tensile strength, waisted on the shank, and the specially designed Gilbert 
Roberts Nut and Washer of high tensile steel. 


This allows the maximum tensile loading to be achieved, as the design 
removes the concentration of stresses from the thread roots to the 
shank of the bolt which can then be tightened into the plastic range with 


complete safety. 
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NO MORE 
D.C. MOTOR 


EPE. turn D.C: problems 
into D.C. motors 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price. a 
Some people still think so , 


They don’t know about E.P.E 
> 


“VELP.E. specialise in D.C, equip- 
Wem, combining theirmany years 
expefience in this field with a keen 
interést in new techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 





If you've a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven't a solution in stock, 
they'll be happy to make one for 
you ! 










ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham & 


"Phone : STEchford 226! 
"Grams: Torque ‘Phone Birmingham 
Lenden Office: 42!, Grand Buildings, Trafaigor 
Squere, W.C.2. ‘Phone. Whitehall 5643 and 7963 





- - 
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Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Bridgework, Built Columns, and Riveted Work of all descriptions 


LONDON: 32 QUEEN VICTORIA ST., E.CA. 





STEEL FRAMED BUILDINGS 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


Telegrams: LIVADA, GLASGOW 
SEQUENCE, LONDON 
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ROLLER CONTROL VALVE 


You cannot get a better range 
of control valves, cylinders and 
air line fittings than that made 
by Midland Pneumatic Led., be- 
cause no better range is made. 
As their design is based on 
many years of practical experi- 
ence in the application of in- 
dustrial pneumatics, we claim 
the range is as comprehensive 
as any on the market. Why 
not judge for yourself by writ- 
ing for a copy of our latest 
catalogue and asking for a 
representative to call? 








PNEUMATIC LTD 


LEW CROSS - WOLVERHAMPTON 

















Telephone: 325012 
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TRIUMPHS OF SHEL! RESEARCH 


With new Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic com- 
pounds used as coupling agents between the oil and the 
emulsifier, for better blending and easier mixing. These 
phenolic compounds can cause skin irritation, especially 
where modern high-speed machines are used and the 
emulsion can concentrate, through the evaporation of 
water, above the safety level. 

Shell research chemists have been working on this 
problem, which has been causing some concern to 
Management. After considerable research, Shell Dromus 
Oils have been reformulated and these new cutting oils 
now produce bland emulsions, which considerably reduce 
the risk of skin trouble to operators. 

The real difficulty was to find a new coupling agent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty alcohol 


The Research Story 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared and 
examined hundreds of experimental soluble oils, and established that certain 
combinations of fatty alcohols could be used in place of phenolic compounds 
with no loss of efficiency. They set to work to discover the best combination 
and developed a higher fatty alcohol complex which fitted exactly. Then they 
realised that to blend this new coupling agent into soluble oils would require 


special plant and new blending techniques. 


Exhaustive testing of blend stability, emulsion stability, anti-corrosion and 
machining properties led to selection of the most promising blends. A pilot 
plant was set up to produce batches of these for use in field trials. 

This field testing and final development proceeded for two years whilst 
production plants were erected at points so chosen as to give the most econo- 
mical and rapid delivery throughout the United Kingdom. 






complex. This solved one problem, but presented another. 
The new coupling agent was volatile at the high tempera- 
tures normally used in blending processes. Further 
research found a solution to this problem by designing 
and installing new plant. The new Dromus Oils are 
every bit as efficient as before and cost no more. They 
put Management in the welcome position of being able to 
minimise working hazards at no extra cost. And machine 
men need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is supreme- 
ly applicational. The centre at Thornton is always ready 
to work with even the most specialised sectors of industry 
to produce the right oil for the job. If you and your organ- 
isation have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell Industrial 
Lubricants. 








This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
stituents volatile at the blending 
temperature. 


DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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TEL: CEN 3388 


1S DUST YOUR PROBLEM......? 

Consult Lodge-Cottrell the pioneers 
of electrostatic precipitation, designers, 
suppliers and builders of plant 

to deal with dust emission from 

all types of processes. 
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Lodge-Cottrell ELEGTROFILTERS 


Overseas: Continental Europe; Leon Bailly, 

ingenieur Consiel, Avenue des Sorbiers, 
Anseremme-Dinant, Belgium. 

LODGE-COTTRELL (AUSTRALIA) PTY.LTD., 
LODGE-COTTRELL (AFRICA) PTY. LTD., P.O. Box 6070 
JOHANNESBURG 


LODGE-COTTRELL LTD GEORGE STREET - PARADE BIRMINGHAM 3 


LONDON CENtral 5488 
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LONG LIFE IN 
THE BALANCE _ 


There is amazing long life in Goodyear 
HDNF (Heavy Duty Nylon Fill) Conveyor 
Belting. Long life due to the balance struck 
between the Nylon fill and the length- 
wise tension-carrying cotton warp. 
Results? Exceptional impact resistance 
... Strong rip and tear resistance... 
excellent troughability ... outstanding 
load-carrying capacity... better fastener- 
holding ability... superiority proved on 
the toughest jobs, longest hauls, 

highest lifts. 

Contact the Goodyear Technical Service 
for full details. 


* Nylon gives twice the impact resistance of 
identically made cotton fabric belting. 


* Outstanding resistance to rip and tear helps 
prevent costly shutdowns. 


10%—15% higher fastener pull-out strength. 
Belts train easily, run smoother. 
More Nylon means bigger pay loads. 


Longer flex-life because efficiently woven 
fabric permits thinner gauge plies. 


ee 


ll of 


” 


Mildew-proof pe the a 


1 ie 








The Goodyear Tyre 4 Rubber Company (G.B.) Limited, 
industrial Products Department, Wolverhampton. 

Export Enquiries : 17 Stratton Street London W.1 

Branches, Distributors and Dealers throughout the world. 
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MACHINE TOOL ACTIVITY 

Elsewhere in this issue we print the conclusions reached 
by a sub-committee of the Machine Tool Advisory 
Council appointed to consider Professor Melman’s Re- 
port to the European Productive Agency. The chairman 
of the sub-committee was Sir Steuart Mitchell of the 
Ministry of Aviation and there were representatives on it 
of makers and users of machine tools and of the Amalga- 
mated Engineering Union. Professor Melman’s report 
has, of course, never been published; but he has himself 
made his views widely known. His views relate to 
machine tool production in the whole of Western Europe 
and only in that context have they relevance to the British 
industry. As the sub-committee rejects the Professor’s 
main recommendation that mass production of machine 
tools must be introduced rapidly into the machine tool 
industry of Western Europe and most of his other re- 
commendations as well, the report of the sub-committee 
might easily have proved a dull document. In fact, 
however, the excuse has been seized for the sub-com- 
mittee to go well beyond the letter of its terms of re- 
ference and to make its own criticisms and suggestions 
of and about the British industry. A substantial section 
of the report is entitled “Other Aspects of the United 
Kingdom Machine Tool Industry” and it studies a num- 
ber of the more serious criticisms which have been 
directed against the industry since the war, finding many 
of them in varying degrees justified. In particular it 
stresses the over-concentration of the industry on the pro- 
duction of standard types and draws the conclusion that 
it “springs . . . from the lack of a sufficiently intensive 
development effort.” Attention is drawn to shortage of 
specialised staff for research and development and to the 
low present rate of research and development by the 
industry. All interested in the fortunes of the machine 
tool industry will find the report well worth reading in 
full. 

We have commented before that within the last year 
or two the machine tool industry has lost much of that 
irritating complacency with which it was wont to answer 
criticisms. Another document, which we also print on 
another page of this issue, was issued last week. It sum- 
marises the recommendations of the report on “the Re- 
search and Development Requirements of the British 
Machine Tool Industry” which was prepared jointly by 
the Department of Scientific and Industrial Research 
and the Machine Tool Trades Association after a survey 
had been carried out by the former body. Those recom- 
mendations, it will be seen, relate in particular to the 
training of men in machine tool technology and to the 
ways in which the industry and the D.S.L.R. could jointly 
improve machine tool research. The encouraging factor 
in relation to both the report of the sub-committee and 
that of the D.S.I.R. is that really energetic action is at 
last being taken by the industry to remedy defects that 
have so often in the past been pointed out to it with very 
little effect. The industry as a whole has at last recog- 
nised that there really is a need for more research and 
an equal need for more people within the industry trained 
to appreciate and apply the results of research. A recent 


conference on machine tools at Birmingham such 
conferences are now to be held annually illustrated 
very clearly how few practical machine tool designers 
can at present understand what research workers are 
doing and how few research workers in this field have 
much appreciation of the needs of practical designers. 
As we commented at the time the two groups present 
at the conference were hardly able to comprehend one 
another, a deplorable state of affairs! As a consequence 
of this enhanced interest in research, universities and 
colleges of advanced technology are laying on more 
courses and developing schools of research and higher 
training. As was announced some time ago, the Asso- 
ciation is also to establish a Machine Tool Industry Re- 
search Association, and a much closer relationship than 
has hitherto ruled is to be developed with the National 
Engineering Laboratory at East Kilbride. This generally 
more self-critical attitude within the industry has stimu- 
lated certain firms to embark upon quite ambitious re- 
search and development programmes of their own. A 
century ago Britain led the world in the design of machine 
tools. It certainly does not do so to-day. Nor, sadly, 
can it be expected to do so again for many years to 
come. But a “wind of change” is now blowing. Maybe, 
given time, it will carry the industry to the forefront 
of the world once more. 


RADIOACTIVE ISOTOPES FROM C.E.G.B. 
REACTORS ? 

The Electricity (Amendment) Bill, which was presented 
by the Minister of Power in the House of Commons re- 
cently, is probably one of the less exciting items of legis- 
lation to be introduced in the present parliamentary 
session. But it has the positive merit that it seeks to 
remove an unnecessary restriction. At present, by the 
terms of Section 2(7) of the Electricity Act, 1957, the 
Central Electricity Generating Board is prevented from 
manufacturing anything except what the Board itself, or 
any Area Board, may require for research or develop- 
ment or for repair or maintenance. Now it is proposed in 
the new bill to empower the Board to produce radioactive 
isotopes in the nuclear reactors at any of its generating 
stations “for sale or supply to any other persons”. In 
the memorandum accompanying the Bill it is explained 
that the exercise of the powers proposed will entail “some 
additional capital outlay which, on present computations, 
is not expected to exceed £250,000". The Bill provides 
that the necessary capital shall be raised through the 
usual channels applicable to the nationalised industries. 

It is perhaps too early to forecast what use is likely to 
be made by the Board of the powers envisaged in the 
new Bill. When the first nuclear power stations come into 
service, next year, it is hoped, the Board’s efforts will be 
firmly concentrated on the immediate task of operating 
them to generate electricity as smoothly and efficiently as 
possible. Until that stage of satisfactory operation has 
been reached the manufacture of by-products will be a 
secondary consideration. However, the subsequent pros- 
pect of being free to produce radioactive isotopes for sale 
or disposal otherwise, is certainly intriguing. Clearly the 
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Board’s power reactors will be eminently suitable, with- 
out modification, for the production of radioactive iso- 
topes on a considerable scale, depending on the avail- 
ability of vacant channels in the reactor core. Handling 
and storage of the irradiated materials should present no 
technical problems, since the procedure will be similar to 
that adopted for the irradiated fuel elements. Marketing 
the isotopes may be less straightforward, but since the 
Board is to be offered the convenient alternatives of “sell- 
ing or otherwise supplying” these products, the obvious 
medium of distribution would seem to be the U.K.A.E.A. 
Radio Chemical Centre at Amersham, which is strongly 
organised and well experienced in this very enterprise. 
The commercial aspects of producing radioactive isotopes 
in power reactors look very attractive. If the Board should 
engage in the venture it will be able, with this flexible 
method of production, to match the output with the 
demand. Its problems then are likely to be much less 
embarrassing than those it has faced in disposing of its 
main waste product—fuel ash—-and in developing com- 
mercial uses for it. 


WEIGHTS AND MEASURES 

Many of our readers will have noted that, as fore- 
shadowed in the Queen’s speech on the occasion of the 
opening of Parliament, a Bill has been presented for both 
first and second readings in the House of Lords “to make 
provision with respect to weights and measures, and for 
connected purposes.”” While much of the Bill is con- 
cerned with trade the first part deals with the “basic 
units of measurement and the physical standards which 
represent them,” matters which are of professional con- 
cern to engineers. The Bill seeks to modernise much 
which is out of date. That such modernisation is long 
overdue cannot be denied. Our weight and measures 
are largely governed by the Act of 1878, and the 
Hodgson Commission recommended reform nearly ten 
years ago. It was proved beyond all doubt in 1947 that 
the imperial standard yard was becoming progressively 
shorter; the National Physical Laboratory accordingly 
continued to base its non-statutory calibrations in the 
yard system on length of the imperial standard yard as it 
was in 1922 (it was fortunate that this could be done 
through the agency of the interferometry of light waves) 
until the time was ripe, in 1959, for the adoption for 
science and technology of an international yard defined 
as 0°9144m. The difference between the British.and the 
U.S. legal yards has grown by that time to five parts in 
a million. The U.S. legal yard was last year redefined 
as 0°9144m. But the British legal yard is still tied to 
the shortening imperial standard, and will remain so 
until the legislation reaches the statute book. The new 
Bill defines the statutory British yard as equal to 
0-9144m. also, so that this relationship, equivalent to 
lin=2°54cm. (exactly), would be legal for trade and 
would cease to be merely an approximate equivalent. 
Thus the yards for science, technology, industry and 
trade would be all the same. And since by decision 
of the eleventh Conférence Général des Poids et 
Mesures, October 1960, the metre was re-defined in 
terms of wavelengths of light*, both the metre and the 
yard will be thoroughly stable. 

The Bill seeks also to define the pound as 0°453 592 37 
kg. This relationship, too, was adopted definitely for 
science and technology in 1959 and has since been 
adopted legally by the U.S. and Canada. Though the 
legal British pound differs hardly at all from the 1959 


*The metre now equals 1,650,763.73 vacuum wavelengths of the orange radiation 
from the krypton atom of mass 86 
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pound, nevertheless as with the yard the principle of 
co-ordinating the British and the U.S. pounds in terms 
of the corresponding metric unit is important. Inciden- 
tally, in keeping with the adult status of the Common- 
wealth and Empire countries, the standards of the basic 
units of length and mass which will have to be main- 
tained under the Act will be known no longer as “im- 
perial” but as “United Kingdom” primary standards. 
For many years the imprecision of the definition of the 
gallon, that is the volume occupied by 10 Ib. of distilled 
water weighed “in air against brass weights, with the 
water and air at the temperature of sixty-two degrees of 
Fahrenheit’s thermometer, and with the barometer at 
thirty inches” has been a source of uncertainty in precise 
evaluation because the prescriptions for the water and 
the weights and the air are indefinite. The Bill refines 
the definition by quoting specific values for the densities 
of the water, weights and air, and it can be calculated 
that the values chosen lead to the well-recognised equiva- 
lents for the present gallon, namely, 4-545 96 litres and 
277-420 cubic inches. Of course the well-known dis- 
parity between the British and the US. gallons (1 U.K. 
gallon 1-200 94 U.S. gallons) prevents the equation 
of these units. Of the electrical units the ampere, ohm, 
volt and watt are to have their current international 
metric meanings, or (in common with the metre and the 
kilogramme) the meaning “ . . . appearing to the Board 
(of Trade) to reproduce in English the international 
definition...” 

A most important provision of the Bill which has so 
far gone largely unnoticed is that for the establishment 
of a Commission on Units and Standards of Measure- 
ment. This Commission would advise the Board of 
Trade on technical matters concerning units and the 
Board would be empowered to give effect to its recom- 
mendations (with the notable exception of any recom- 
mendation to abandon the imperial system in favour of 
the metric system). It was because of the difficulty of 
securing parliamentary time for the reform of such 
apparently mundane matters as weights and measures 
legislation that in 1960 we are still bound by the law of 
1878 (and, indeed, by requirements of the Hay and 
Straw Act of 1796!) The nine-man Commission pro- 
posed is a strong one. It is to be hoped that the Com- 
mission will indeed be appointed; its activities will be 
watched with lively interest. 


LATENT HEAT COOLING AND WASTE HEAT 

RECOVERY IN DIESEL ENGINES 

Very opportune was the paper read by Mr. R. Brett- 
Littlechild before the Diesel Engineers and Users Asso- 
ciation on October 20. Dealing with “Latent Heat 
Cooling and Waste Heat Recovery” it may kindle new 
interest in a subject which has for long been prominent 
among those pondered by users of all manner of heat 
engines. For example, in the dawn of the steam engine 
era we find Thomas Newcomen taking what must have 
been the earliest move in the direction of waste heat 
recovery. This was when dealing with the atmos- 
pheric engine erected as long ago as 1726 beside York 
Buildings, Strand. Known as the “York Buildings” 
engine, it was the first reciprocating steam engine in- 
stalled for public water supply and the boiler feed water, 
hitherto drawn from the luke-warm piston-sealing water, 
appears to have been taken from the hot condensate. 

Necessity is ever the mother of invention and Mr. 
Brett-Littlechild shows how the development of highly 
turbo-charged four-stroke engines has influenced exhaust 
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mass flow and its temperature. In a series of twelve 
diagrams in his paper the layout for varying requirements 
are set forth in respect of latent heat cooling and heat 
exchanger cooling respectively. The author does not 
omit to draw attention to the need for vigilance at the 
planning stage and particularly to be noted are his sug- 
gestions relating to various steps in the heating of high 
viscosity residual oil. Due reference is made to those 
other services which provide incentives to plan for the 
utilisation of the available heat. Among the services 
mentioned are space heating, process work, supply of 
additional power, main boiler feed heating, sea-water 
distillation, refrigerating plant, sewage plant and the use 
of electrode boilers. With commendable frankness the 
author has remarked that in certain installations there 
may be little or no scope for waste heat utilisation. He 
stresses the advantages anticipated from the use of latent 
heat cooling in engines burning residual fuels containing 
sulphur, where the effects of sulphuric acid on cylinder 
liner wear and on lubricating oil contamination must be 
considered and all precautions taken to prevent them. 
On this Mr. Brett-Littlechild claims that with the use of 
latent heat cooling “condensation and the consequent 
formation of sulphuric acid is prevented, thus limiting 
the wear rates on liners, pistons and rings to those ex- 
perienced with distillate fuel oils.” 

Speaking not long since on the subject of current auto- 
motive development in the U.S.A., Mr. Victor G. 
Raviolo, of the Ford Motor Company, Dearborn, 
Michigan, remarked that “Improved reliability, durability 
and safety, as well as lower initial and operating costs, 
will continue to be the common goal.” He went on to 
say that “the increasing cost of service justifies additional 
cost in ‘the original build’.” This is certainly a factor 
applying also to such installations as those described in 
Mr. Brett-Littlechild’s paper and we note that in one 
typical application a pressure-charged engine of 735 
b.h.p. has been equipped for waste heat recovery com- 
bined with latent heat cooling, provision being made in 
the engine design for operation on heavy Bunker “C” 
fuel having a viscosity of 3500 seconds Redwood No. | 
at 100 deg. Fah. It is to be noted that included in this 
particular lay-out are two converted Lancashire boilers 
used for thermal storage purposes. This is certainly a 
bold effort to achieve maximum heat recovery and the 
author mentions that “to-date, a total of 27,500 b.h.p. 
British built engines are installed or on order, operating 
on latent heat cooling, at sites all over the world, and 
the majority of these engines are operating on some type 
of residual fuel oil of viscosity over 200 seconds Redwood 
No. | at 100 deg Fah.” Engine users will be giad to 
learn, in due course, something about the operating and 
servicing experience obtained with these installations. Of 
special interest would be information relating to the 
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approximate load variations and the frequency of the 
cold starts. 


ELECTRICAL PLANT MANUFACTURE IN INDIA 

The factory of Heavy Electricals Ltd., Bhopal, which 
was formally opened on November 6 by Mr. Nehru, the 
Prime Minister of India, is surely destined to play an 
important part in India’s industrial development. From 
the report published on page 845 of this issue it will 
be seen that, although Heavy Electricals is yet in its 
infancy as a manufacturing organisation, it has made 
an auspicious start. Already transformers and switch- 
gear are being made there and their production should 
be on an appreciable scale by the end of the year. Later, 
as the factory embarks on heavy fabrication, it will build 
water-turbines, alternators, electric motors and equip- 
ment for railway electrification and water power, it 
will be appreciated, is a prerequisite of any expansion in 
India’s economy. By 1964-65 it is expected that the 
factory will be producing heavy electrical plant worth 
about £20,000,000 a year and ultimately it is hoped to 
double this figure and thereby supply the bulk of the 
country’s needs in this field. 

The Bhopal factory is by no means the first to make 
electrical equipment in India, but it is different from 
the others in that it is Indian-owned. The idea, first 
conceived in the late 1940’s began to take definite shape 
towards the end of 1955, when Associated Electrical 
Industries, Ltd., London, was appointed technical con- 
sultant and was commissioned to draw up a detailed pro- 
ject report. Since 1957, when the report was accepted 
by the Central Government of India, collaboration be- 
tween A.E.1. and the Government has been close and 
continuous and the scheme has gone ahead, with the 
help of loans made by a consortium of British banks. 
In its dual r6le of technical consultant and purchasing 
agent on behalf of the Indian Government A.E.I. has 
been largely responsible for advice, planning, and pro- 
curement of plant and machinery. What is, perhaps, 
even more important is that the British company has 
taken a prominent part in the training of artisans and 
junior engineers in Bhopal and in arranging comprehen- 
sive training programmes for more experienced Indian 
engineers in A.E.1. works in Great Britain. 

We have said enough to suggest that what iron and 
steel means to Durgapore, electrical plant will, presently, 
mean to Bhopal. Here is an Indian owned factory, built 
by Indians with the help of British technical experience 
and resources and designed to help India to become self- 
supporting in those very items of heavy electrical plant 
that would otherwise have to be imported. Here, indeed, 
is a forward-looking concept of relationships between 
countries that have reached different levels of industrial 
development! 





“Water GAS AT NARBONNE, FRANCE.” 

“ The gas is made without retorts. The decomposition of water- 
steam into gas is effected by passing the steam over a mass of burning 
coke in a close furnace, and the more rapidly this is done the more 
effective and economical is the process. The oxygen and hydrogen 
of the steam are, of course, separated, and the oxygen forms with the 
carbon of the coke carbonic acid gas, leaving the hydrogen unattached 
even to carbon, so that the water gas is pure or mere hydrogen. The 
carbonic acid is withdrawn by means of damp quicklime, which, 
however, rapidly accumulates in quantity ; and it is proposed to use 
carbonate of soda instead, as the carbonate of soda will unite with 
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the carbonic acid and form bi-carbonate, from which moderate heat 
will again expel all the gas adsorbed, so that the carbonate of soda, 
it is calculated, may be used over and over again indefinitely. 

“ Could not the carbonic acid also be made use of as in the produc- 
tion of aerated drinks ? Bi-carbonate of soda itself, too, is of some 
value. One chief peculiarity in the water gas is the mode of burning 
it. Hydrogen yields a very weak light of itself, but each burner is sup- 
plied with the well-known contrivance of a small wirework of platinum, 
which, by adequate pressure on the main, becomes white hot. and 
produces an intense light with the hydrogen, without wasting the 
rather expensive platinum.” 
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Hawthorn Combined Mine 


Under a combined mine scheme approaching completion in the Durham Division 
No. 2 Area of the National Coal Board, the Murton, Eppleton and Elemore 
collieries have been connected by an underground locomotive haulage system 
by which all the coal produced is delivered for raising at a new shaft. This 
scheme has extended by some sixty years the economic lives of the three old 
collieries which, with extensive modernisation and mechanisation, have a planned 
combined annual output of 1,600,000 tons of coal. New washing and carbonisation 
plants have been built adjoining the new Hawthorn shaft as part of the project 
to treat the combined output of the mines. 


PROJECT of particular interest carried 
AS by the Durham Division No. 2 Area 
of the National Coal Board is the Hawthorn 
combined mine scheme which is now 
approaching completion. Under this scheme 
a new shaft has been sunk at Hawthorn and 
connected by an underground locomotive 
haulage system at two levels, 1100ft and 
1400ft deep respectively, with the workings 
at Murton, Eppleton and Elemore collieries. 
By these haulage systems the whole of the 
output of the three collieries is delivered for 
raising at the Hawthorn shaft, at the head of 
of which there have been built new coal 
preparation and coking plants. (This 
coking plant was described in detail in THE 
ENGINEER of September 4, 1959). 

Each of three collieries involved in the 
scheme is well over 100 years old, Murton 
having been sunk in 1838, Eppleton in 1825 
and Elemore in 1825, and for many years 
their respective outputs have been of the 
order of 3000 tons, 1500 tons to 2000 tons, 
and 1250 tons of saleable coal a day. At 
each of the collieries there still remains a 
considerable amount of coking, steam and 
industrial coal of good quality. The linking 
up of the three mines under the scheme has 
not been effected with a view to increasing 
their output but to make possible more 
efficient production and effect the economic 


survival of the three ageing pits, each of 


which was burdened with deteriorating, 
out-of-date plant and working coal reserves 
far from shafts at the end of old roadways. 
Further, none of the pits had preparation 
plant to effect the cleaning necessary to meet 
modern requirements in view of the seams 
being worked. 


When the scheme is fully operative 
8000 tons of coal will be raised daily at the 
Hawthorn shaft and the known coal reserves 
will last at this rate for some sixty years. 
Apart from the main coal transport and 
winding system, each of the pits will continue 
to work as a separate unit with its own 
administration and winding facilities for men 
and materials, supplies, and stone disposal. 
To ensure efficient operation, each pit has 
been extensively modernised with new winding 
equipment and surface buildings. Under- 
ground, each pit is now fully equipped for 
mechanical coal cutting and handling. 

The new 1500ft deep, 22ft diameter 
Hawthorn shaft is concrete lined and its 
sinking, which was started in 1952, was com- 
pleted in 1958. On this site Permian water- 
bearing magnesium limestone and yellow 
sands extend from a depth of 276ft below the 
surface for a thickness of I3Ift. When a 
point some 26ft above the top of the Permian 
formation was reached in course of sinking 
the shaft, the diameter was extended to 
provide a large working chamber. From this 
chamber a ring of holes was bored down 
through the water-bearing strata and sands 
to enable the area to be frozen in the con- 
ventional manner for further sinking of the 
main shaft. This procedure was followed to 
avoid freezing of the ground near the surface 
and any possibility of affecting the foundations 
of the permanent reinforced concrete head-gear 
structure which was put up initially and used 
for shaft-sinking purposes. The freezing 
chamber was subsequently filled with con- 
crete when the shaft walling was lined up. 

For the transport of coal underground some 
17 miles of new steel arch-lined roadways 


have been constructed and about 24 miles of 
2ft gauge rail track laid between the workings 
of the satellite mines and the Hawthorn 
shaft. From the Murton and Eppleton 


workings the coal is hauled in trains of 


twenty-four, 2-ton Allen mine cars by 64 h.p. 
English Electric battery locomotives operated 
in tandem over certain sections to ensure 
effective braking. From the Elemore mine 
the trains are handled over gradients varying 
up to | in 30 by 100 h.p. Huwood-Hudswell 
diesel locomotives, to a transfer point where 
the trains are taken over by the electric 
battery locomotives. In addition to the coal 
trains, the locomotives also handle the stone 
trains to the service shafts at the three 
collieries, as well as the haulage of materials 
and man-riding trains. 

In laying out the haulage system particular 
care was taken in the positioning of the single 


and double tracks to ensure a smooth flow of 


traffic so that, whilst giving a good measure 
of flexibility, need for shunting operations 
was reduced to a minimum. The rolling 
stock is maintained in underground work- 
shops, and battery charging stations (such as 
that shown in our illustration) have been 
installed at strategic points throughout the 
system, three stations being on the upper 
level and six on the lower level. The Cromp- 
ton Parkinson traction batteries of 405Ah 
capacity, which are used on many of the 
locomotives, weigh some 5 tons each and are 
divided into four sections bolted together 
on a sub-frame. To facilitate removal of the 
batteries for recharging purposes the case of 
each is fitted with four rollers which run on 
strips placed across the locomotive frame. At 
the charging stations the locomotives are 
driven between two banks of charging racks 
and as one battery is rolled off the chassis 
for charging its replacement is rolled on from 
the other side. 

The haulage system is divided into sections 
controlied by colour light signals arranged to 
admit only one train at a time into a section, 
and a colour signal with a diagram of the 
section of track ahead is mounted on the tunnel 
wall at driver’s level at the end of each section. 
All signals automatically reset at red and 
when the driver of an approaching train 
stops he can, by leaning out of his cab, 
depress the appropriate push button of the 


route he wishes to take on the diagram. If 


the section selected is unoccupied all the 
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power operated track points are auto- 
matically set for the route and the green 
signal then lights. Immediately the train 
enters the selected route the signal reverts 
to danger. At the approaches to the Haw- 
thorn shaft on both levels there are 
despatcher’s cabins equipped with mimic 
diagrams of the tracks in the vicinity so that 
the man in charge can check at a glance all 
train movements. From these cabins, one 
of which we illustrate, the despatchers route 
the outgoing empty trains to the various 
mine districts as required. In addition to 
there being direct telephone communication 
between the loading stations in all districts 
and this cabin, telephones at all signal points 
throughout the system provide means of 
immediate communication between drivers 
and the despatcher in charge of train move- 
ments. 

Trains of full mine cars arriving at the 
Hawthorn shaft are hauled past a control 
and weighing cabin into sidings where they 
are back-shunted on to a line of marshalling 
creepers and their locomotives uncoupled. 
The locomotives are driven round a loop 
leading back to marshalling lines for trains 
of emptied cars. The marshalling creepers 
propel the trains of full cars in turn up a 
slight gradient to a point ahead of a weigh- 
bridge where their further movement is 
taken over by a creeper controller. Through 
this creeper controller, train movement is 
integrated with the operation of the weigh- 
bridge and the car tippler beyond. The 


1960 


Battery locomotive garage and charging station 


Train despatcher’s cabin for routing outgoing trains of empty trucks 





equipment moves a train forward in steps 
under automatic control to place cars in 
pairs, without uncoupling, on to the weigh- 
bridge and then on to the tippler. The 
weighing system is arranged to subtract 
automatically the tare weight of the mine 
cars and their contents weight is recorded on a 
machine in the control cabin. Beyond the 
tippler the trains of empty cars are marshalled 
to be hauled back to the loading points as 
required by locomotives driven back along 
the return loop from the ingoing track. 

From the tippler the coal passes on to a 
“* Sherwen ” vibratory feeder delivering on to 
a belt conveyor feeding skip measuring 
pockets suspended on batch weighers. In 
these pockets the coal is weighed in &-ton 
batches and as one pocket is full the flow of 
coal is automatically diverted into the other. 
When both pockets are full the feeder con- 
veyor is automatically stopped. The measur- 
ing pockets load the coal into the winding 
skips and are arranged to discharge their 
contents automatically into the appropriate 
skip when it comes into line. As each skip 
arrives at the surface its guillotine door is 
lifted automatically to discharge the coal 
when it is in line with the chute of a receiving 
hopper. From the bottom of the receiving 
hopper the coal is removed at a controlled 
rate by steel-plate conveyors which discharge 
on to the main conveyors feeding the washery. 

It should be pointed out here that, as the 
grades of coal raised at Hawthorn are used for 
carbonisation, industrial and domestic pur- 





Signal and driver’s route selection panel at track side 


Train of loaded cars arriving at Hawthorn shaft 
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poses, it is essential that the different grades 
be segregated into these categories for 
delivery into the washery. For this purpose 
an electronic signalling and control system 
has been installed to monitor each grade of 
coal through the tippler, winding plant and 
the conveyors delivering the washery. As 
each train of full mine cars approaches the 
weighbridge the attendant in the adjoining 
cabin depresses the button appropriate to 
the grade of coal being carried. When the 
coal arrives at control points leading into the 
washery its grade ts automatically indicated 
on illuminated display panels. 

The coal from each level in the shaft is 
handled by a separate skip plant and each of 
the two winding installations, supplied by 
Associated Electrical Industries, Ltd., works 
a pair of 8-ton skips to one of the levels. Of 
these two winding engines the one serving the 
1100ft level is driven by a d.c. motor rated at 
1100 h.p., 250 r.p.m. ; its 16ft diameter drum 
has an operating speed of 27:2 r.p.m. The 
winder for the 1400ft level is driven by a 
1500 h.p., 300 r.p.m., d.c. motor and its 16ft 
diameter drum is driven at 32-6 r.p.m. 
Each of the installations is operated on the 
Ward Leonard system with closed loop 
control via a laminated yoke exciter controlled 
by flux resetting amplifiers. With a winding 
time of 76-9 seconds, each winding engine is 
designed to make up to forty-seven winds an 
hour to raise some 375 tons of coal in the 
8-ton skips. Under the fully automatic cycle 
speed, current, acceleration, deceleration 
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and peak power are accurately controlled, 
switching facilities also being provided for 
manual control of the winders for raising and 
lowering men when required. Each winding 
cycle is initiated when the skip at the surface 
has been emptied and its door-lifting frame 
retracted, the skip at the underground level 
has been loaded, all bridge chutes retracted 
and the pocket doors closed. 

From the pithead receiving hoppers coal is 
delivered by steel plate conveyors on to two 
42in conveyor belts for transport to the new 
washery. This washery is designed to handle 
750 tons of run-of-mine coal an hour; as 
already mentioned, the grades of coal from 
the mines are segregated into main categories 
and with each change in delivery, notice is 
given to the washery controller allowing 
him ample time to make the necessary 
arrangements. The plus 8in coal is removed 
by two primary screens and delivered on to 
picking belts for crushing to minus 8in. 
The whole of the minus 8in product is then 
delivered to two secondary raw coal screens 
for separation in to 8in to lin and lin to 0. 
The 8in to lin coal is then washed in a 
Chance cone and the lin to 0 conveyed to 
one of four 1000-ton capacity bunkers 
according to its grade. From these bunkers 
the lin to 0 coal can be drawn at a rate 
of 300 tons an hour and, after the ty in 
has been screened out, delivered for washing 





to a second Chance cone. The remaining 

fyin fraction is treated in a froth flotation 
plant. The washery delivers some 1400 tons 
of 4in to 0 product a day to the blending 
bunkers of the nearby carbonisation plant. 
The plus 4in cleaned coal is graded in four 
sizes—8in to 4in, 4in to 2in, 2in to lin, and 
lin to 4in and delivered from the screens to 
four rail wagon loading stations. The washed 
4in to 0 feeding the carbonisation plant can 
be readily diverted to rail wagons or road 
vehicles. 

At these wagon loading stations the coal 
trucks are handled by “ wagontrollers ” and 
filled by boom loaders operated by weighmen 
on a gantry above the loading points ; 
automatic weighing machines being installed 
to check and record the weight of incoming 
empty and outgoing loaded trucks. 

The consulting civil engineers for this 
project were the British Reinforced Concrete 
Engineering Company Ltd. 

CONTRACTORS 


Civil engineering work, earthworks and site preparation, 
Dowsett Engineering Construction Company, Ltd.; shaft, 
Blandford-Gee Cementation Company, Ltd., and the Foraky 
Boring and Shaft Sinking Company, Ltd. (first 75f carried out 
by Sir Robert MacAlpine and Co., Ltd.) ; coal preparation plant, 
General Electric Company, Ltd.; railway, sidings, Thos. W 


Ward and Co., Ltd.; winding engines, Associated Electrical 
Industries, Ltd.; skip plant, Head Wrightson and Co., Ltd.; 
headgear, Henderson Brothers; underground locomotives, 


English Electric Company, Ltd., Huwood-Hudswell Company, 
Lid.; underground signalling, Westinghouse Brake and Signal 
Company, Ltd.; mine cars, W. G. Allen and Sons (Tipton), 
Ltd.; weighbridges, Henry Pooley and Son, Ltd wagon- 
trollers, Norton-Tividale, Ltd.; access road, George Wimpey 
and Co., Ltd 


Milford Haven Oil Refinery 


With its Fawley refinery operating at economic maximum output, coupled with the 

need to expand production to satisfy the increasing demand for oil products, the 

Esso Petroleum Company, Ltd., decided to build a second refinery. The site 

chosen was at Milford Haven, where there is adequate depth of water to berth the 

largest tankers, and on November 3 the refinery, having a throughput of 4,500,000 
tons per annum, officially went on stream. 


AST week we gave an overall general 

review of the new Esso refinery built at 
Milford Haven and the opening ceremony 
on Thursday, November 3, and this week we 
give further particulars of the various 
process units, some of which we illustrate. 

Our illustration gives an aerial view of the 
refinery, looking south, and serves to indicate 
the layout of the area. The process units are 
centrally located and near-by is the large 
maintenance building with the administration 
and other offices in the foreground, while in 
the background are the crude storage tanks, 
skimming pond and marine terminal. In- 
vestigation of the site indicated that there was 
an overburden of clay and rock fragments 
and that the bed rock was mainly of old red 
sandstone, while the ground contours meant 
that terracing was necessary to take process 
units and tanks. A hydrographic survey was 
also made in the jetty area to establish the 
contour of the sea bed and its composition, 
together with data relating to the tide cycle. 
The building of the refinery was broadly 
divided into four phases: ground clearing 
and roadmaking ; building of the marine 
terminal and erection of plant and tankage ; 
installation of services ; and the final tidying 
up and landscaping. 

Ground clearing and levelling involved the 
removal of some 600,000 cubic yards of 
earth, while nearly 8 miles of roads had to be 
laid and an earth-filled dam having a length 
of about 225ft had to be built at the seaward 
end of the valley to form a skimming pond. 
Construction of the jetty, of which a pre- 
liminary account appeared in our issue of 
October 9, 1959, is in concrete and the 
superstructure decking, 16ft wide is mainly in 
precast units supported on pressed hollow 
piles of either 274in or 22in outside diameter. 


The latter were prepared in a casting yard, 
on the site, in lengths up to SO00ft, but divided 
beforehand into the length actually required 
for an individual pile, 143ft being the longest 
used. The jetty head has two ocean berths, 
each measuring 350ft by SOft wide, each 
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protected by four 52ft wide fenders, each 
consisting of eight 36in by 12in universal 
beams driven as piles and fitted with spring 
steel and rubber buffers, to assist energy 
absorption and designed to take the hori- 
zontal loading imposed by a tanker of 
135,000 tons deadweight approaching at an 
angle of 10 deg. and a speed of | knot. The 
critical loading factor was, however, the 
thrust of a 100,000-ton deadweight tanker, 
when unloaded, under wind loading. A 
third berth on the shoreward side of the jetty 
head is for coastal tankers ranging from 
300 tons to 5000 tons deadweight, and for 
securing the ships there are fourteen mooring 
dolphins equipped with 30-ton, 60-ton and 
100-ton bollards. For handling the crude 
oil and oil products there are hose handling 
gantries having an overall height of 128ft to 
allow for draught change of the ship and a 
tidal movement of 26ft to give an overall 
range of 78ft. A 36in diameter line carries 
the crude oil, while the product lines range in 
diameter from 10in to 20in, those taking 
heavy oils being steam traced. Crude oil 
supplies will be supplied from the Persian 


Gulf and Mediterranean ports in tankers of 


up to 52,000 tons deadweight, to be joined 
next year by the first of the company’s 
77,000-ton deadweight vessels. Distribution 
of products is mainly by water and tankers 
of 16,500 tons deadweight supply five ocean 
terminals, while coastal tankers supply six 
bulk plants. About twenty-six inland bulk 
plants are supplied by road and rail facilities. 


Process UNITS 


From the crude oil storage tanks oil is 
pumped through heat exchangers before 
entering the multi-pass oil and gas fired pipe 
still which has a heat output of 465,000,000 
B.Th.U. per hour and where the oil is raised 
in temperature to about 750 deg. Fah. 
Our illustrations show the battery of heat 
exchangers, and the pipe still of the crude 
distillation unit. At this temperature, 750 
deg. Fah., the oil is fed to the 100,000 barrels 
per stream day atmospheric distillation unit, 
having a fractionating column 9ft in diameter 
by 211ft high, to produce five main cuts. 


Aerial view of refinery looking south 
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Over the top of the 
which is condensed, 
is jet fuel, the third is gas oil and the 
fourth is heavy gas oil. All sidestream cuts 
are steam stripped before being cooled. 
The condensed light ends enter the naphtha 
splitter from which the heavy naphtha is 
pumped to storage as powerformer feed stock, 
while the splitter overheads pass to a debutan- 
iser tower from which the light gas is fed to 
the refinery fuel gas main and a mixed 
propane/butane liquid is forwarded to the 
depropanising tower on the powerformer. 
A stabilised stream from the bottom of the 
debutaniser is passed through the 7800 
barrels per stream day copper sweetening 
unit where it is given a caustic wash, is passed 
through an electrical coalescer, heated and 
mixed with air, treated in a copper chloride 
contactor and then water washed before 
passing to storage for final blending. 


tower passes gas, 
then the second 


The second cut is kerosene and jet fuels, 
the jet fuel being treated in the 14,900 barrels 
per stream day copper sweetening unit. 
Gas oil is the next cut and this is passed to 
the hydrofiner which can desulphurise a 
maximum of 16,500 barrels per stream day. 
The gas oil is heated in a furnace and mixed 
with hydrogen-rich gas from the hydro- 
finer and then passed to a catalytic reactor 
where the sulphur compounds are converted 
to hydrogen sulphide. A separator removes 
the gas which is piped to the refinery main 
while the gas oil remaining is steam stripped 
and sent to storage. Heavy gas oil is passed 
to storage. The bottoms from the fraction- 
ating column, after giving heat in the preheat 
exchangers go to heavy oil storage facilities. 
The main process units are illustrated 
overleaf with the distillation unit (left), 
hydrofiner (centre) and powerformer (right) 
and banks of air coolers in the foreground. 


In the powerformer the low octane number 
naphtha is processed into high octane motor 
spirit blending material. The process is a 
fixed-bed catalytic reforming process using a 
platinum-coated catalyst and the facility has a 
capacity of 14,900 barrels per stream day. 
Naphtha feed stock is first hydrofined to 
reduce the sulphur content and then, after 
hydrogen-rich gas, used in the hydrofiner, has 
been removed in a separator, the feed stock, 
mixed with hydrogen-rich gas, is heated and 
passes to the powerformer. 

This consists of a number of reactors 
containing the platinum catalyst and the 
feed is passed through each. The reaction is 
endothermic so that the stream has to be 
reheated before entering the next reactor. 
In the reactors the molecular structure of the 
raw petrol is reformed in the presence of 
hydrogen and both hydrogen and light 
hydrocarbon gases are formed. The stream 
from the final reactor is cooled and some gas 
taken off in a separator and compressed and 
recycled back to mix with the feed. The 
liquid from the separator enters a stabiliser 
and from the top of the tower refinery fuel 
gas is taken off, while lower down L.P.G. 
products are drawn off and the stabilised 
bottom stream, after further treatment, is 
forwarded as high octane powerformate to 
blending tanks. 

Although the products give up some of 
their heat in heating the feed stock further 
cooling is required and in this refinery, 
instead of using water for this purpose, air 
cooling has been adopted. Batteries of 


forced draught “ Air Fin ’ coolers, supplied 
by Spiro-Gills, Ltd., have been mounted, 
some of which have variable pitch blades 
while others have variable speed motors. 
The adoption of air cooling does mean a 
considerable saving of water and minimises 
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the risk of pollution while reducing the cost 
of equipment. Another point of interest is 


the absence of the usual flare stack which ts 
replaced by a low elevation, non-luminous 
smokeless flare of multi-jet burner design, 
which is 60ft high by SOft diameter, and fed 
All process units 


by an 18in overhead line. 


Pipeband and heat 

exchanger train on 

the crude distillation 
unit 


are automatically controlled which is an 
essential in the working of the units, since 
the demand is for high quality products and 
therefore the refinery has to operate between 


critical limits. The main variables, flow 
rates, pressures, temperatures and gauging 
are all recorded and maintained auto- 
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matically, the equipment including Honey- 
well multipoint electric strip chart recorders 
and miniature instrumentation by Taylor 
Controls, Ltd., and Minilarm panels. Many 
of the valves employed are electrically 
actuated ““ Audco”’ units, while others are 
Fisher automatic valves, including an in line 





blending unit. The layout of the control room 
can be seen in our illustration. 


AND SERVICES 


Where storage tank foundations were 
constructed on fill the material was compacted 
to nearly unit density in order to minimise 


TANKAGE 





Pipestill furnace with heat output of 465,000,000 B.Th.U per hour, crude distillation column 
on right 












830 


any settlement taking place. Ground bearing 
loading adopted ranged from 2-0 tons to 
5 tons per square foot according to type of 
overburden. For crude oil storage there are 
nine floating roof tanks, each of 150ft 
diameter by 54ft high and fitted with side 
entry mixers. Total capacity is about 
1,500,000 barrels or two weeks’ supply. 
The tanks are not contained within bunds 
for, due to ground slope, any leakage is 
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tion of pipework and ducting. Sixty-five 
out of a total of sixty-nine tanks are fitted with 
Whessoe S. and J. Telepulse system, giving 
remote indication of liquid levels and 
temperatures, and our illustration is of a 
Whessoe/Fielden servo tank gauge with 
Telepulse transmitter. Two 52ft diameter 
spheres operating at a working pressure of 
65 lb per square inch store a total of 26,000 
barrels and in addition there are two spheres 
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Process units with crude distillation unit (left), hydrofiner (centre) and powerformer unit (right) with air 
coolers in foreground 


drained to the skimming pond. _ I[nter- 
mediate storage and product storage tanks 
are 42ft to 48ft high and vary in diameter from 
S6ft to 150ft. Nine of the tanks are steam 
heated, but those containing high viscosity 
oil have been insulated with “ Eldorite” 
mineral wool slabs with an exterior cladding 
of corrugated aluminium sheet. The deiso- 
pentaniser tower is similarly insulated and 
the same material has been used for the insula- 


of 36ft diameter and seven horizontal drums 
of 10ft diameter by 110ft long. The total 
capacity of the oil refinery tankage is 
190,000,000 gallons. Utility tanks are pro- 
vided for raw water, water for fire fighting, 
and ballast water. 

Particular care has been taken to ensure 
a clear effluent; process and storm water 
from the northern section passes through a 
separator and the water is passed to the 





Process units control room 
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skimming pond which has a capacity of 
10,000,000 gallons and is fitted with a skim- 
ming device to ensure acleareffluent. This is 
discharged into the Haven through a 48in 
line. Ballast water from oil tankers is 
pumped to two ballast water tanks where the 
oil is allowed to settle and afterwards pumped 
to slop tanks, while the water is passed to 
the skimming pond. Another precaution to 
prevent pollution of the sea due to spillage 
from a tanker while unloading or loading is 
the use of a 16in diameter inflatable floating 
boom to which is attached a 2ft skirt. This 
surrounds the tanker and contains any 
spillage which is recovered by a separator 
barge and discharged to shore tanks. To 
avoid smell from refinery gases and to ensure 
their adequate dispersal the three main 
stacks are 300ft high. 

Steam is provided for process and services 
by two Foster Wheeler two drum, natural 
circulation, oil and gas fired boilers, each 
having an evaporation of 130,000 Ib of steam 
per hour at 160 lb per square inch gauge and 
450 deg. Fah. For raw water supplies a 
5,000,000-gallon capacity reservoir has been 
built and is supplied from the Western 
Cleddau River. A 20in diameter pipeline 
feeds the refinery, while a 6in diameter main 
supplies potable water. The refinery’s elec- 
trical power requirement amounts to about 
100 million kilowatt hours per annum and 
is provided from the national grid through 
two separate and independent 132kV, three- 
phase, 50 c/s feeder systems. Distribution 
within the refinery is at II1kV, 3-3kV and 
440V. 

Three motor-driven and one turbine- 
driven Alley and MacLellan compressors 
provide air at 125 lb per square inch gauge. 
For refinery maintenance services there is a 





Servo-tank gauge with Telepulse transmitter 


building 340ft long by 140ft wide, including 
a 100ft wide centre bay, which was built by 
Rubery Owen and Co., Ltd., and houses a 
machine shop, an electrical shop, shops for 
welding, mechanical fitting, carpentry and 
painting and for instrument repair. A 
laboratory maintains a twenty-four hour 
watch over quality control requirements. 

Mr. Colwyn Foulkes was responsible for 
the landscape work, while the architects were 
Sir Percy Thomas and Son. 
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Turbo-Electric Propulsion of 
S.S. “Canberra” 


The turbo-electric propulsion system for the P. and O. passenger liner ** Canberra,” 
45,000 tons gross, is described in this article, which is based on a paper given 
by L. W. W. Graham, B.Sc. (A.E.1. Heavy Plant Division), to the A.E.1. Summer 
School, 1960, for professors of electrical engineering. Each of the two screws 
is driven by a double unit synchronous motor. The power is supplied by two turbo- 
alternators. Normally each turbo-alternator supplies the two motors on oné 
shaft and the total output is 85,000 s.h.p. For cruising one turbo-alternator can 
be shut down and the other set connected to supply the motors driving both 


shafts at powers up to 40,000 s.h.p. 


There is provision of synchronising the 


propellers electrically, as described below, with a view to reducing vibration 
caused by propeller beat 


HE steamship “ Canberra” is a 45,000 

tons gross, twin-screw, passenger liner 
being built by Harland and Wolff, Ltd., 
Belfast, for the P. & O. Steam Navigation 
Company. She was launched on March 16, 
1960, and will have the most powerful turbo- 
electric propulsion machinery installed in 
this country. 

Brief particulars of S.S. ** Canberra” 


Overall length 820ft 

Beam 102ft 

Maximum load draft 32ft 6in 

Gross tonnage 45,000 

Passengers 550 First Class 
1685 Tourist Class 

Crew 1000 approximately 

Cargo capacity 150,000 cubic feet 

Service speed 274 knots 

Maximum propulsion power 85,000 shop at 

147 r.p.m 
Normal service power 68,000 s.h.p. at 


137°S r.p.m 


Operation will be in conjunction with the 
geared-turbine “Oriana” of 40,000 tons 
gross being built for the Orient Line. It is 
intended with these two ships to extend 
Australian voyages across the Pacific to the 
West Coast of North America. Apart from 
being the largest passenger liner to serve 
these routes, the “ Canberra” is the largest 
passenger liner being built in Great Britain 
since the “ Queen Elizabeth,” and will be 
the first British passenger liner to ‘have all 
auxiliaries powered by alternating current. 
The turbo-electric propulsion machinery is 
being supplied by Associated Electrical 
Industries, Ltd. 

In the “ Canberra” the engine-rooms are 
placed well aft to allow the maximum scope 
in the layout of public rooms. The choice of 
turbo-electric drive enabled the owners to 
make the most of the aft siting of the pro- 
pulsion machinery ; the motors could be 
placed well aft to reduce shaft lengths and 
the turbines could be positioned inde- 
pendently, with the boilers mounted above 
the propeller motors to reduce the steam 


PORT STARBOARD 
TURBO- ALTERNATOR TURBO-ALTERNATOR 





NORMAL CONNECTIONS 
(3 PH 


-— CROSS CONNECTIONS 








(3 PHASE 
PORT ot Rae Cae orem 
| Rt eT sani teats 
— — | PROPELLER 
e- Op Rees  eree ys posit 
ee L OTOR 
| SWITCHES 
} 
REVERSING | 
CONTACTORS 
PORT | STARBOARD 
PROPELLER | | PROPELLER 
moron mor FORWARD 
FORWARD | 
UNIT UNIT 
at [ — Soa AFT 
UNIT UNIT 


Fig. 1—Simplified key diagram of propulsion circuits 


pipework runs. Operational flexibility is 
an important advantage of this drive ; for 
economical cruising both propeller motors 
can be supplied with power from one turbo- 
alternator set (the other set being shut 
down) as explained below. 


TuRBO-ELectric Drivt 


The propulsion system adopted for the 
“ Canberra is a refinement of the basic 
turbo-electric drive in which a propulsion 
turbo-alternator powers a synchronous pro- 
peller motor direct-coupled to the propeller 
shafting. The ratio of the number of poles 
chosen for the alternator, usually two, and 
the number chosen for the propeller motor 
determines the speed reduction between 
turbine and _ propeller This reduction 


Fig. 2—Propulsion control 

gear in Rugby works. The 

console and _ excitation 

cubicle are in the centre. 

Outboard are the hat. 

set-up switch and contactor 
cubicles 


permits optimum turbine as well as optimum 
propeller speeds. With the turbine running 
at 25 per cent full speed light, the propeller 
motor stator is connected by contactors, for 
ahead or astern rotation, to the alternator 
stator. The alternator is then excited, 
usually with a boost value of excitation, and 
the motor is started as an induction motor, 
a squirrel-cage winding being embedded in 
the rotor pole faces. 

When the motor is approaching synchro- 
nous speed, i.e. 25 per cent of full speed, its 
field is excited to bring the motor into step. 
Both alternator and propeller motor excita- 
tions are reduced to the normal operating 
values, and any propeller speed between 
dead slow and full speed is obtained by 





controlling the turbine speed. 

The * Canberra ” is twin-screw and Fig. | 
shows the basic circuits available for supply- 
ing the two propeller motors from one or 
both of the two propulsion turbo-alternator 
sets. Each motor is of double-unit construc- 
tion, that is, there are two separate motors 
within a common frame and on a common 
shaft. Switchgear allows any one or more 
motor units to be connected to either of the 
turbo-alternators, i.e. the two alternators 
cannot be paralleled. 


Apart from emergency running arrange- 
ments, the normal operating combinations 
available are as follows : 

(1) Port turbo-alternator supplying the 
two port motor units and, independently, the 
starboard turbo-alternator supplying the two 
starboard motor units, up to 85,000 s.h.p. 

(2) One turbo-alternator set completely 
shut down, and the other set supplying both 
propeller motors at powers up to 40,000 s.h.p. 
This arrangement allows economical running 
at reduced powers, should the “ Canberra ° 
ever be required for cruising. 

(3) Port and starboard propellers syn- 
chronised. This condition is attained by the 
port alternator powering the forward port 
and starboard propeller motor units, and the 
starboard alternator powering the aft pro- 
peller motor units. 

Synchronising of propellers is concerned 
with the problem of hull vibration due to 
propeller beat. During sea trials investiga- 
tions will be carried out to determine if 
synchronising the propellers with any parti- 
cular blade relationship, e.g. in-phase, 





anti-phase, &c., further improves smooth 
running under specified loading and speed 
conditions. 

Reversing the direction of rotation of a 
propeller motor is effected by interchanging 
two phases. The reversing contactors are 
operated with the propulsion circuit “ dead ”’ 
and are, in effect, set-up switches. 


PROPULSION CONTROL GEAR 


The arrangement of the propulsion control 
gear in the factory for test purposes, shown 
in Fig. 2, gives an indication of the layout 
in the ship except that, when the outboard 
cubicles are installed they will be below the 
turbine platform level on which will appear 
only the console and lever gear. In the centre 
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of Fig. 2 is the console and below it 
the excitation cubicle. Outboard are pairs 
of cubicles containing all! the h.t. equipment. 
In each pair, one being associated with each 
drive, the upper cubicle contains the pro- 
pulsion set-up switches, and the lower 
cubicle the reversing contactors. This pro- 
pulsion control gear is placed forward of the 
propulsion turbo-alternator sets and the 
operator at the lever gear, Fig. 3, faces aft. 

Console.—-On the console behind the 
propulsion levers are horizontal edgewise 





tachometers in pairs indicating the associated 
turbo-alternator and propeller motor speeds. 
“ Cirscale *’ instruments indicate propulsion 
a.c. voltages and currents, shaft horse power, 
exciter d.c. voltages and currents, the actual 
movement of each propeller and a count of 


its revolutions, using selsyn drives, the 
relative movement of the two propellers, 
using a differential selsyn, and rudder angle. 

Lamps indicate the switching of propulsion 
and excitation circuits, faults, excessive 
machine temperatures, essential auxiliaries 
operating, and whether propeller turning 
gear is engaged. 

At each end of the console there are : (a) 
a “ short-circuit ’ relay which trips excitation 
in the event of a heavy overcurrent in the 
propulsion circuit, a temperature indicator 
connected to thermocouples in the alternator 
and propeller motor stators and ventilating 
systems, and an alternator output kilowatt- 
hour meter. 

Lever Gear.—There are two sets of three 
propulsion levers, one set for each drive. 
From outboard to inboard, each set com- 
prises a direction lever, a speed lever, and a 
starting lever. The direction lever is mechani- 
cally coupled to the reversing contactors, and 
closes them for ahead or astern operation. 

The starting lever is concerned only with 
applying alternator and propeller motor 
excitations. At its first position, boost 
excitation is applied only to the alternator 
which, during starting, is driven by the turbine 
governed at a quarter full speed, and the 
motor runs up nearly to its synchronous 
speed as an induction motor. At the second 
position, reduced boost excitation is applied 
to the moior as well as to the alternator, 
and the motor is synchronised. The final 
position of the lever reduces alternator and 
motor excitations to the normal values for 
continuous running. 

The speed lever is mechanically coupled to 
the associated turbine governor control 
system. For fine adjustment, this lever has 
a worm which engages with a rack. In- 
creasing steam flow can be obtained only by 
adjusting this worm, above the quarter-speed 
position of the lever, but the worm can be 


disengaged for reducing the steam flow. 

Lever interlocking is provided to guard 
against maloperation. Further interlocking 
ensures that the propulsion and excitation 
circuit set-up switches cannot be reset, or 
access gained to the h.t. or excitation cubicles, 
unless the direction and starting levers are in 
their “ off’ positions. 

Outboard of the direction levers are the 
telegraph reply actuators, and outboard of 
each of these actuators is a desk giving access 
to a sub-standard kilowatt meter, which 


Fig. 3—Propulsion console, 
showing the twin-screw lever 
and instrumentation 


provides accurately the alternator power 
output for trials purposes. 
Propulsion set-up switches.—Each h.t. set- 


up switch cubicle, contains two groups of 
three switches, one group for each half of the 
associated propeller motor. These switches 
have three positions :—*‘ starboard alterna- 
tor,” “ off” and “ port alternator.” They 
are operated manually, the operating arms 
carrying the mechanical interlocking which 
ensures that they can only be reswitched when 
the direction and starting levers are “* off,” 
and that these levers can only be moved from 
* off,” when the switches are positively in 
one of their three positions. 

Reversing Contactors.—Below each set-up 
switch cubicle is the associated h.t. reversing 
contactor cubicle, containing two groups of 
four contactors, which determine the direc- 
tion of rotation of the associated propeller 
motor, and are mechanically closed in pairs, 
for “‘ ahead’ or “ astern,” by the direction 
lever. 

Full power conditions carried by each 
contactor, Fig. 4, are 6000V, ISSOA, but 
interlocking of the lever gear ensures that no 
contactor can be opened unless excitation 
has already been removed from the alternator 
and propeller motor. To obtain a rapid 
decrease in excitation the automatic control 
units incorporate a voltage suppression 
circuit which operates when the starting 
lever is brought to the “ off” position. The 
reversing contactors will, therefore, not be 
called upon to open on load. This voltage 
suppression circuit is also initiated by the 
“ short circuit ” relay which trips excitation 
in the event of a heavy overcurrent due to a 
fault in the propulsion a.c. system. 

Exciter Set-up Switches.—Below the con- 
trol console is slung the excitation cubicle 
which contains the relatively low-voltage 
control gear including excitation switchgear 
and contactors. 

The propulsion exciters are driven in 
tandem with the auxiliary turbo-alternators ; 
each of the four auxiliary turbo-alternator 
propulsion exciter sets comprises a pass-out 
turbine with combined condenser, 6000/1200 
r.p.m. reduction gearing, a 1500kW normal 
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rated, 0-8 p.f., 440V, three-phase, 60 c/s 
alternator, a tandem driven 300kW, 300V, 
1000A d.c. continuously rated 1200 r.p.m 
propulsion main exciter and a “ V ”-belt- 
driven 1800 r.p.m. exciter set, including the 
pilot exciter for the propulsion main exciter 
and also the main exciter and small perma- 
nent magnet alternator for the auxiliary 
1500kW alternator. The commutators of the 
propulsion main exciters are of Pollock 
construction, and are excluded from the 
closed air circuit. 

Set-up switches in the excitation cubicle, 
enable one propulsion main exciter to be 
connected to the port excitation busbars and 


another to the starboard busbars. Two 
exciters are standby 

Excitation Control Units.—Built into the 
excitation cubicle are four “ Magnestat ”’ 


excitation control units, two associated with 
each drive. Of the two, one is normally 
working, but automatic changeover is pro- 
vided to transfer control to the second 
regulator in the event of failure of the first. 
If the second regulator fails control is 
transferred automatically to “hand.” In 
the event of such a transfer to hand, maximum 
excitation 1s applied but this can be reduced 





Fig. 4—Reversing contactor with arc chute removed 


by the operator to the value appropriate to 
the power. The regulators control excitation 
on a volts-per-cycle basis when the propeller 
motors have been synchronised, but give 
fixed values of boost excitation during the 
starting sequence. 

Each regulator comprises a voltage sensi- 
tive circuit and a two-stage magnetic ampli- 
fier. It excites the pilot exciter which serves 
the main exciter which, in turn, serves the 
alternator and propeller motor. It is because 
of the resulting combination of time constants 
that the voltage suppression circuit referred 
to earlier is required. 

Field -Set-up Switches..-With the switch- 
gear in the excitation cubicle, each half 
propeller-motor field can be connected either 
to port or starboard excitation busbars. 
Alternator fields can be switched to their 
associated busbars only. 

When setting-up for any running condition 
involving two alternators, the pattern of 
connecting alternator and motor stators is 
repeated when connecting their fields to the 
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propulsion exciters, so that there are at all 
times two completely independent electrical 
systems. Consequently, if a fault were to 
develop in one system, it could not affect 
the other. 

Referring to Fig. |, if the port alternator 
is supplying both port propeller motor halves, 
the three fields are connected to the port 
excitation busbars and are, therefore, excited 
by the same machine. The starboard alter- 
nator and propeller motor fields are connected 
to the starboard excitation busbars, and 
supplied by a second exciter. 

Similarly, when the propellers are syn- 
chronised, the port alternator and two 


forward propeller motor fields are connected 
to the port excitation busbars, and 


the 





Fig. 5S—Starboard propulsion turbo-alternator set 
during erection in the Rugby works 


starboard alternator and two aft propeller 
motor fields to the starboard excitation 
busbars. 

However, under the cruising condition of 
one alternator powering both propeller 
motors, the alternator field is supplied by 
one exciter and the four motor fields by a 
second exciter. 


PROPULSION TURBO-ALTERNATOR SETS 


Each propulsion turbo-alternator set (Fig. 
5) is rated 32,200kVA, 1-0 p.f., 6000V, 
three-phase, 51-5 c/s, 3100A, 3087 r.p.m., 
equivalent to 85,000 s.h.p. on two sets ; and 
30,700kVA, 1-0 p.f., 4670V, three-phase, 
40 c/s, 3800A, 2400 r.p.m., when powering 
both propeller motors at 40,000 s.h.p. The 
cruising power, therefore, determined the 
alternator size. 

Developed from a land machine, supplied 
for power stations where fuel economy and 
reliability are of the greatest importance, each 
single cylinder turbine has seventeen stages 
and cam-operated multi-valve control. Steam 
conditions are 700 Ib per square inch gauge 
950 deg. Fah., the vacuum corresponding to 
the service power being 284-in Hg. 

A fundamental change from the land design 
lay in suiting the machine to variable speed 
operation, particularly in terms of blade 
vibration. Vibration characteristics of in- 
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Fig. 6—Port propeller mot- 
or rotor being lowered into 
bottom half stator. Poles 
on the horizontal joint have 
been removed to provide 
access for reconnecting the 
stator winding when the top 
half stator is in position. 
The starboard stator is in 
the background 


dividual blades were calculated in the design 
Stage and checked, initially by single blade 
tests, where necessary with bladed segments, 
and finally in the completed rotor. Another 
departure was the provision of twin governors, 
one to control the turbine speed at 25 per cent 
full speed during manoeuvring, when the 
propeller motor is brought up to this speed 
during starting, and the other adjustable 
between about 85 per cent full speed and 
above the running speed when it is available 
as a pre-emergency governor to catch the 
set before it trips out on overspeed. 

In common with large land turbines, 
supervisory gear is provided. This indicates 
and records differential expansion between 
rotor and stator, eccentricity of rotor, and 
vibration at any one of the four turbine and 
alternator bearing housings. This informa- 
tion is particularly important during starting 
up and shutting down. 

In design the alternator varies very little 





from land practice for a two-pole cylindrical 
rotor machine. A higher short-circuit ratio, 
of the order of 1-2 against 0-5, is adopted so 
that the alternator is a “ stiffer ’’ machine 
and more able to cope with load swings at 
sea. Fans on the alternator rotor circulate 
ventilating air, in a closed system, through 
sea-water-cooled air coolers contained in an 
air chamber below the machine. The alter- 
nator neutral is permanently earthed through 
a high resistance located in the air chamber. 

All turbine and alternator bearings are 
forced lubricated by motor-driven pumps. 
A bellows coupling connects the turbine and 
alternator rotors. 


PROPULSION MOTORS 


Each forty-two-pole synchronous pro- 
peller motor has a closed air circuit and is 
rated 42,500 s.h.p., 6000V, three-phase, 
51-5 c/s at 147 r.p.m. on two units. 

Referring to Fig. 6, a fabricated drum 





Fig. 7—Starboard propeller motor erected for test in Rugby Works 
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carries the two spiders to which are bolted 
the rotor poles. The drum is supported 
between forged steel stub shafts. Embedded 
in the faces of the rotor poles, are the squirrel- 
cage bars. The field coils are strip-on-edge 
wound. During the starting period when the 
propeller motor is operating as a squirrel- 
cage induction motor, its field is switched 
across a resistance mounted in the air trunk- 
ing. 
The induction pull-out torque on boost 
excitation during starting is 67 per cent full- 
load torque. When the motor has been 
synchronised at quarter full speed, the 
synchronous pull-out torque is 130 per cent 
full load torque. At full power, 85,000 s.h.p. 
on two screws, the synchronous pull-out 
torque is 200 per cent full load torque. 

Whereas, with a geared-turbine installation, 
the braking power during a reversal is dissi- 
pated in the astern turbine, with an a.c. 
electric drive the braking power is dissipated 
in the squirrel-cage winding and field circuit, 
completed by the discharge resistance, of the 
propeller motor. 

Mention has been made of the procedure 
for synchronising propellers with a view to 
reducing hull vibration, but before synchro- 
nising it is necessary to achieve the correct 
propeller blade relationship. This is attained 
during the period when operating as an in- 
duction motor by altering the resistances 
across the fields of one propeller motor to 
increase its slip. When the propellers are in 
the correct relationship the motors are 
excited and synchronised in the usual way. 

Fig. 7 shows the ventilating system, which 
includes motor-driven fans and air coolers 
(with circulated sea-water), carried on top of 
the stator frame. Field discharge resistances 
and the contactors which adjust the resistance 
values are enclosed in the air trunking. 

For ease of transport to the shipyard, the 
stator frames are split vertically between the 
forward and aft units. The stators and 
frames are also split horizontally on the 
centre line. Both bearings are self-lubricating 
but have individual motor-driven jacking 
oil pumps, automatically started for speeds 
below 30 r.p.m. 


TRIALS 


Testing is taken as far as is practicable at 
each stage of completion, in the factory, at 
basin trials, and during sea trials. Light 
runs are carried out in the factory, from which 
the electrical performance and temperature 
rises of the turbo-alterators and propeller 
motors at full power can be determined, and 
the mechanical operation of the turbine, 
governors, trips and various auxiliaries 
checked. Particular attention is given to 
smooth running at all speeds. All circuits of 
the propulsion control gear and operation 
of the lever gear, interlocks, contactors, 
relays and switches are checked. 

When the machinery has been installed in 
the ship, a basin trial is carried out, which is 
the first combined test, of the machinery. 
While the electric drive allows the turbo- 
alternator sets to be run at full speed, pro- 
peller revolutions must be limited during this 
test and the maximum power that can be 
transmitted is low. Nevertheless, the correct 
operation of the lever gear, switches, alarm 
and indicating circuits, trips and auxiliaries 
can be confirmed. 

Testing will be completed during the sea 
trials which include runs at various powers 
along a measured mile, consumption trials 
at various powers, a full power reversal, an 
astern run, and a demonstration of the various 
combinations of alternators and propeller 


motors. 


300,000 S.H.P. Proposal 

With interest from a number of sources in 
the building of large Atlantic liners both of 
the present luxury class and of the envisaged 
“ cafeteria’ type, consideration has been 
given to the contribution that an electric 
drive can make for very large powers, bearing 
in mind that the propulsion turbines can be 
developed from large land machines many of 
which are already in operation. 

One proposal, for 108,000 ton liners, 
required 300,000 s.h.p. on five screws at 
250 r.p.m. With a development of the 
“ Canberra”’ scheme, two 150,000 s.h.p. 
propulsion turbo-alternator sets could power 
the five propeller motors. 

During manoeuvring, operation could be 
be very similar to that of the twin-screw 
“ Canberra” with the port turbo-alternator 
set powering the port outer and inner 
propeller motors and the starboard turbo-set 
powering the starboard outer and inner 
propeller motors. When under way, the 
centre screw would be powered, one 
half motor being connected to the port 
propulsion system and the other half to the 
starboard propulsion system. This arrange- 
ment would have the advantage of synchro- 
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nised propellers at sea although, as in the 
case of the “ Canberra,” the two electrical 
systems would be completely independent 
a fault in one could not affect the other. 

For a five screw arrangement a very com- 
pact engine room is again possible as only the 
propeller motors need be lined out with the 
shafting. As the propeller speed specified was 
250 r.p.m., these 60,000 s.h.p. motors would 
be smaller than those already described for 
the “ Canberra.” 

For this proposal two 113,720kVA, 1-0 p.f., 
6600V, three-phase, SO c/s, 3000 r.p.m., 
cross-compound reheat dual-line turbo-alter- 
nator sets would be used, with initial steam 
conditions 1500 Ib per square inch gauge. 
1000 deg. Fah., and reheat to 1000 deg. Fah. 
at 375 lb per square inch absolute. 

Two phases (A and B) of each turbo- 
alternator would be synchronised and then 
locked together electrically at low speed. 
The turbine speed would be controlled by one 
speed lever, and the ship's speed by two, one 
port and one starboard. 

With condenser vacuum 29in and six stages 
of feedheating, a fuel consumption for 
propulsion purposes only, excluding auxili- 
aries, of 0-376 Ib/s.h.p. hour was estimated. 


Public Works Exhibition 


No 


Ii—(Concluded from page 799, November 11) 


The 1960 Public Works and Municipal Services Congress and Exhibition which 


opened at Olympia on November 14 closes tomorrow, November 19. 


We give 


below some further notes on the comprehensive range of plant and machines 


heing exhibited. 


NE of the new equipments exhibited 

upon the stand of Millars’ Machinery, 
Lid., Bishop’s Stortford, Herts, is the 
“ Millarmatic ’ 6/60 asphalt and coated 
macadam plant which has a rated output of 
60 tons per hour with a material having an 
initial moisture content of 6 per cent. In 
this machine each size of material is loaded 
into a separate hopper and under each 
hopper is a weigh-band feeder. The hoppers 
straddle a conveyor and the feeders are 
timed so that a sandwich of material is 
deposited on the belt immediately the plant 
starts. The whole plant is operated from a 
central station, the control for the weigh- 
band feeders being located in a console on 
the mixer-platform. When a plant is 
installed in a quarry or gravel pit the weigh- 
band feeders can easily be installed to feed 
material from the existing storage bins. 
Each size of material is fed through the plant 
in the right proportion—no screening being 
necessary and if any of the feed hoppers 
should run out of material the plant is 
stopped automatically. 

A further conveyor or an elevator takes 
the blended material up to the dryer having a 
Sft 6in diameter by 24ft long drum and 
heated by a “ Stordy Hauck,” low-pressure 
proportioning burner which can burn either 
gas, oil or, provided a preheater is fitted, 
medium or heavy fuel oils. 

Blended material from the dryer is trans- 
ported by bucket-elevator to a twin-compart- 
ment weigh-hopper which weighs the blended 
material into batches, and discharges the 
batches in turn into the mixer. A _ binder 
metering and spray-bar system provided 
includes a binder trough for “‘epure”’ mixes. 
This trough is suspended from a weighing 


system. The paddle-mixer is of an improved 
design of 374 cubic feet capacity 

The filler material, which is handled 
pneumatically, can be taken in bags, bulk 
tipper or bulk blown and is taken to a small 
receiving hopper above the mixer whence it 





Wall plastering machine—Millars Machinery 
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is drawn off into a batch hopper fitted with a 
weigh gear. 

The “ Richardson” weigh-band feeders 
of the plant are electrically controlled whilst 
the remainder of the plant is pneumatically 
controlled from a console; all doors and 
chutes are fitted with Maxam pneumatic 
rams so mounted that they can be serviced 
easily if necessary. 

Another new piece of equipment shown by 
Millar’s Machinery, Ltd., is the plastering 
machine illustrated on page 834. This 
machine is aligned by a rail set against the 
foot of a wall and its vertical alignment 
parallel to the wall by adjustment of front 
and rear castor wheels in the base frame. 
During plastering its movement, speed and 
the deposition of plaster is controlled by hand 
levers, power being provided from a com- 
pressed air supply piped to the control panel. 

Plaster is thrown on to the wall by com- 
pressed air from two superimposed rows of 
nozzles in a plaster container which moves 
up and down the vertical frame in front of 
the wall. A lower row of nozzles in this 
tank throws plaster out in a_ horizontal 
stream on to the wall and an upper row of 
nozzles throws the plaster upwards to 
deposit it up to the ceiling junction. The 
plaster deposited on the wall is levelled by 
smoothing bars at the top and bottom of the 
plaster tank. These bars are moved by 
pneumatic means to simulate the hand 
operations of applying a screed and float 
when plastering. Plaster scraped off in 
these operations falls back into the supply 
container for re-use. 

Our illustration shows one of two new 
additions to the Muir-Hill range—a 6 cubic 
yard dumper exhibited by E. Boydell and 
Co., Ltd., of Old Trafford, Manchester. The 
other new piece of equipment, the “2X” 
hydraulic loader, has interchangeable 4, 4 
and } cubic yard buckets. On this machine 
a pry out force of 2500Ib is provided by 
double action rams which operate the tip 
and reset of the bucket. The pay load for 
the 4 and 4 cubic yard bucket is 1200 Ib, and 
for the } cubic yard, 1000lb. The loader 
has a maximum forward reach of 3ft 10in 
and a minimum turning circle of 20ft 9in. 

Power is provided by a Petter air-cooled 
diesel engine developing 17 b.h.p. at 1800 
r.p.m. and a maximum torque of 48 Ib 
feet at 1650 r.p.m. A 9in diameter Borg 
and Beck single plate clutch transmits 
power through a constant mesh gearbox 
providing three forward speeds of 5, 9 and 
13 m.p.h. and one reverse speed of 5 m.p.h. 
Power is transmitted to the driving axle by a 
Hardy Spicer propeller shaft and bevel 
differential gear. Single acting hydraulic 
rams lift the main beams and bucket, fluid 
power for the rams being supplied by a 
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The new Muir-Hill 6 cubic 
yard dumper—Boydell 


heavy duty pump built into the engine and 
driven direct. 

The new 6 cubic yard dumper is available 
with a range of all steel bodies designed for 
handling a variety of bulk materials and is 
equipped for hydraulic or gravity tipping. It 
is powered by a six-cylinder Fordson diesel 
engine developing 96 b.h.p. at 2250 r.p.m. 
and a maximum torque of 242 Ib feet at 
1500 r.p.m. Power is transmitted through a 
hydraulically-operated Borg and Beck 13in 
double plate clutch to a constant mesh gear- 
box giving five forward speeds of 2-6, 
4-7, 9-0, 16-0 and 20-5 m.p.h. and five 
reverse speeds, and an auxiliary gearbox 
giving directional change. Final drive is 
through a double reduction driving axle 
incorporating worm and epicyclic gears. A 
lower ratio driving axle, which is available 
for operation on hard surfaces, will provide 
a 50 per cent increase in all speeds and an 
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total capacity of 100 cubic yards, whilst 
cement is accommodated in a separate bin 
of a capacity to suit requirements. The 
materials stored individually within the 
main bin, together with cement, are fed 
independently into individual batch weighers. 
In operation, all materials are not only indi- 
vidually but also simultaneously batch 
weighed. This avoids the time lag of cumu- 
lative weighing and uses fully the capabilities 
of the high-speed pan “ Turbomixer.” 

Batch weighing is effected by beams on 
which the required weights are automatic- 
ally adjusted by remote control from the 
operator's control desk, which being electric- 
ally-operated, can be sited remote from the 
plant. Indication of the sequence of opera- 
tions is given to the operator by signal lights 
on the panel, for example, gates open, 
under weight, over weight, batchers zeroed 
on discharge, &c. Discharge of batches into 
the mixer is controlled by a sequence timer 
and the length of time the mix stays in the 
pan is controlled by a further process timer. 
Zero to 10 per cent moisture compensation is 
automatically controlled between the sand 
and water batches. Automatic setting of the 
beam scales is effected by the Winget * Auto- 
beam ”’ weighing system which eliminates 
the need for manual adjustment of the 
weigh beams. 

The materials are mixed in a high-speed 
“ Turbomixer” of 1 cubic yard output 
capacity having a normal mixing cycle 
within forty-five seconds to sixty seconds, 
dependent upon the type of mix. In this 
external drive machine the power unit is 
adjacent to the mixing pan and power is 
transmitted through the gearbox to the 
mixing rotor through worm and spur reduc- 
tion gears. The mix is discharged on to an 
inclined belt conveyor which in turn feeds 





Euclid twin-powered scraper in operation—Blackwood Hodge 


increased payload of 20,160 lb. The dumper 
has hydraulic power-assisted steering, two- 
way driver control and internal expanding 
air-operated brakes on all wheels. 

An automatic concrete batching and mix- 
ing plant shown by Winget, Ltd., Rochester, 
is designed for control by a single operator 
from a central desk and is transportable in 
four sections. The four sections, which can be 
bolted together on site, comprise the mixer, 
the batchers, and the storage bin, which 
breaks down into two parts to assist speedy 


erection. All electric circuits and service 
connections are fitted with quick action 
couplings. 


The four-section materials storage bin, 
fed by a conveyor, elevator or grab, has a 


either directly into a truck mixer or a storage 
hopper. 

The “ TS-14” twin-powered scraper illus- 
trated on this page is one of the two main 
pieces of equipment displayed by Blackwood 
Hodge/Euclid. This British-built 280 h.p. 
scraper of 14-20 cubic yard capacity has 
one engine mounted at the front and the 
other at the rear, each engine driving its 
respective axle through a separate “ Torg- 
matic’ drive and power train. Power- 
operated remote controls and full power 
shift enables the driver of the machine to 
change from one power range to another 
without effort. 

The machine is fitted with a wide, low 
bowl for easy loading which, combined with 
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Ditching machine for trenches from 18in to 30in wide and 5ft 6in deep-—Barber-Greene Olding 


the four-wheel drive, enables loading to be 
effected under adverse conditions. Each of 
the four sections of the cutting edge is 
independently adjustable and reversible. All 
scraper operations for the bowl, apron and 
ejector are hydraulically controlled. 

Ruston-Bucyrus, Ltd., Lincoln, exhibit 
the new “11-RB” transit crane of 9 tons 
capacity mounted on a_ special chassis 
constructed jointly by Atkinsons, Ltd., and 
Ruston-Bucyrus, Ltd. It is powered by a 
Perkins diesel engine of 98 h.p. and has 
road speeds up to 32-8 m.p.h. 

The superstructure is powered by an air- 
cooled Ruston diesel engine of 40 h.p. The 
four main operating clutches are alike in 





A small plant for the rapid manufacture of permanent, 
day-and-night signs 

size and type and have single-point adjust- 

ment. At present this machine is only avail- 

able as a lifting crane ; the range of boom 

lengths is from 25ft to 70ft, whilst offset jibs 

of 10ft and 20ft are also available. 

Transport Equipment (Thornycroft), Ltd., 
of Basingstoke, Hants, is showing a new 
medium load 4 by 4 (alternatively 4 by 2) 
dumper chassis fitted with an Edbro 
B. & E. tipping gear and all steel body 
with scowgate rear end. The chassis, of 
compact design with a 10ft wheelbase and a 
turning circle of 49ft, is powered by a 
Thornycroft six-cylinder oil engine with a 
maximum output rating of 170 b.h.p. at 
2200 r.p.m. and maximum torque (net) of 
450 Ib feet at 1200 r.p.m. 

The drive is transmitted through a 16in 
single dry plate clutch and a_ separately 
mounted combined main and distribution 
gearbox, with five forward speeds. Independ- 
ent engagement of front wheel drive is 
provided, and there is a take-off for full 


engine power. 


The dumper hoist, of the twin underbody 
slant ram design with 12 tons to 14 tons 
capacity, is for use with dump bodies up to 
11ft mean lengths approximately with scow- 
gate angles up to 30 deg. Triple extension 
double acting rams give a 70 deg. tip angle 
and power lowering in the last two ram 
stages ensures rapid return of body under 
all conditions. Tipping is effected in eight 
seconds to nine seconds and the complete 
tipping cycle in sixteen seconds to eighteen 
seconds approximately. 

An industrial version of the new “ Six 
354°’ direct injection diesel engine is shown 
for the first time at the Public Works Exhi- 
bition by Perkins Engines, Ltd., Peter- 
borough. This engine has been developed 
for use on stationary and mobile plants, 
including earth-moving equipment, cranes, 
forklift trucks, generators and welding sets. 
Its combustion chambers are toroidal-shaped 
bowls formed in the top of the pistons and 
slightly offset from centre, fuel being injected 
directly into the cylinders through multi- 
hole atomisers. 

This 354 cubic inch engine is rated up to 
112 b.h.p. at 2800 r.p.m. for industrial use 
when fitted with an hydraulic governor and 
used for suitable intermittently-rated appli- 
cations. At this rating the engine develops a 
maximum torque of 260 Ib/ft at 1450 r.p.m., 
whilst it develops a maximum torque of 
234 lb/ft at 1300 r.p.m. for contimuous 
operation. It is rated up to 85 b.h.p. at 
2000 r.p.m. for continuous operation to 
conditions of B.S. 649 : 1958 when a mech- 
anical governor is used. 

Use is made of an extension from the rear 
of the fuel pump drive horizontal layshaft 
to provide a light power take-off point for 
driving such accessories as an exhauster and 
power steering pump at engine speed. 

A heavy-duty drive is available as an 
alternative to operate larger hydraulic pumps 
and other equipment from this position, and 
provision can also be made for power to be 
taken off the front end of the crankshaft 
when required. 

The new model “ 774” ditcher of Barber- 
Greene Olding and Co., Ltd., Hatfield, Herts, 
we illustrate is particularly intended for 
cross country ditching for pipeline, irrigation 
drainage or excavating. It digs trenches 
from 18in to 30in wide and to 5ft 6in deep. 
A dual range crowd device gives steplessly 
variable digging speeds up to 31ft per minute 
and instantaneous reversing from any digging 
speed, all digging speeds being selected 
without stopping the machine or changing 
gears. A flexible drawbar now fitted reduces 
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the transfer of twist and tilt from wheel to 
chassis when digging around curves or over 
uneven ground and a floating differential 
drive to the digging wheel eliminates long 
chains and assures equal contact to each side 
of the digging wheel. A hydraulically-driven 
spoil conveyor gives variable speeds up to 
630ft per minute independent of wheel 
speed. An automatic electric clutch provid- 
ing overload protection is controlled by a 
simple rheostat and may be set for any 
digging condition. When the machine 
meets an obstruction this clutch automatic- 
ally slips until the machine is backed away 
or the obstruction cleared. 

Two new products have been introduced 
by the Reflective Products division of 
Minnesota Mining and Manufacturing Com- 
pany, Ltd.. 3M House, Wigmore Street, 
London, W.1. Road users, at least, in this 
country will be familiar with the company’s 
““ Scotchlite ” reflective sheeting for which 
the angle of reflection is equal but opposite 
to the angle of incidence, so that it reflects 
light back towards its origin. This material 
is already widely available in the form of 
tape with a backing of pressure-sensitive 





** Scotch-shield *’ 
metallic appearance 


A garment of has a gleaming 
adhesive, but since the tape can be stuck 
once only the scrap rate and time consumed 
in the manufacture of a reflecting sign can 
be excessive. Large signs are made from 
sheets of “ Scotchlite” with a backing of 
heat-sensitive adhesive, and to allow this 
material to be used by workshops with only 
a small or occasional demand for signs, the 
company is now offering a low-cost appli- 
cator called the “ Economist.” The new 
equipment has a platen 26in by 30in; 
pressure is applied to the sign and sheeting 
by a Neoprene rubber diaphragm loaded by 
evacuating the air beneath it (the rubber is 
flexible enough for it to be possible for the 
operator to see if the sheeting has moved 
from its correct position on the sign) and the 
heat source is a pair of 2250W, 230V infra- 
red elements under an aluminium reflector. 
The heater is thermostatically regulated to 
keep the adhesive at just above 178 deg. Fah., 
and a timer switches it off after a preselected 
interval. The curing time needed varies 
according to whether the plant is initially 
cold or hot, but once it is running the cycle 
time is about seven minutes. 

The sheeting can be applied with this 
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equipment to virtually any non-porous 
surface, including an unwanted reflective 
sign. The available colours of sheeting are 
red, for danger signs, various other colours, 
or white, and black or coloured legends can 
be applied with opaque or transparent inks 
respectively by silk screen printing. The 
applicator also handles “ Scotchcal”’ non- 
reflective coloured film. 

Also new is “ Scotch-Shield,”’ an alumin- 
ised asbestos fabric. This material contrasts 
with existing reflective fabrics in that the 


aluminium, deposited in vacuo, does not 
suppress the permeability of the cloth. Con- 
sequently, garments made of this material 
can be worn for long periods without dis- 
comfort, a major advantage for, for instance, 
aircraft crash rescue crews. 


The reflectivity 





Four-valve cylinder head ; notice the two points for 

clearance adjustment. In the extreme foreground is 

the seal round the injector head which allows all fuel 
unions to be outside the lubricating oil space 


is about 90 per cent and it 1s claimed that 
for a given level of protection a garment of 
“ Scotch-Shield *’ is much lighter and less 
restrictive than one of the established con- 
struction ; because the material can be worn 
like an ordinary fabric, it has particular 
application for the protection of, say, 
foundry workers who may at any moment 
be exposed to hazard from molten metal or 
other heat sources. An _ unconventional 
application is to use it as a blanket for 
smothering a fire, a large and tough blanket 
folding small enough to be carried in a car. 
To facilitate the construction of complete 
protective suits for working in ovens, 
furnaces, or conflagrations, Minnesota Min- 
ing and Manufacturing can also supply a 
transparent plastic with a film of gold on the 
outside from which visors can be made. It 
should be emphasised that, since these suits 
are permeable, it is vital that no attempt be 
made to cool the wearer by wetting down 
the outside of the suit. 

The S54in by 6in diesel engines of Cummins 
and Rolls-Royce have both been revised in 
the quest for higher powers, and the new 
models were on show. In the case of the 
Cummins the bore has been increased to 
S4in, but without either reducing the liner 
thickness—on several of the different vari- 
ants ratings are limited by the onset of liner 
vibration and the resultant corrosion—or 
increasing the cylinder centres. The overall 
dimensions of the engine are in fact virtually 
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Display rig of ‘ Terra- 
matic *’ transmission. The 
four gears and four 
clutches on each mainshaft 
give two speeds in each 
direction for each track 


independently 


unaltered, but the crankcase casting has been 
modified to make provision for oil jets to 
cool the pistons in the more highly rated 
variants. The crankshaft also has been 
redesigned to match the higher torques 
involved. One interesting modification affects 
the PT fuel system, which gives any Cummins 
engine an appearance of simplicity ; the fuel 
system has now virtually disappeared from 
view. It will be recalled that since the 
P(ressure) T(ime) system works by control- 
ling the pressure at the metering orifice of 
each injector, any damage to a fuel manifold 
was irreparable. The vulnerable manifold 
has now been rendered inviolable by sub- 
stituting a fuel gallery running along inside 
the cylinder head, the inlet to the injector 
now taking the form not of a union but of a 
hole in the side of the injector with O-ring 
seals above and below it. The automotive 
ratings of the enlarged six-cylinder engine 
are (naturally aspirated) 240 h.p. at 2100 
r.p.m. (maximum brake mean effective pres- 
sure, 1161b per square inch) and (Turbo- 
diesel) 355 h.p. at 2100 r.p.m. and 380 h.p. 
at 2300 r.p.m. (maximum brake mean 
effective pressure, 176 lb per square inch.). 
The Rolls-Royce Mark IV engines, in 
contrast, have been developed to give an 
enhanced performance at the higher speeds 
from the original swept volume. This has 
been done by changing to a four-valve 
cylinder head to improve the breathing. 
Whereas all previous four-valve Rolls-Royce 
engines have had overhead camshafts, the 
“C” series are pushrod engines, and to 
avoid severe mechanical complication it 
was necessary to maintain the plane of 
symmetry of the cylinder parallel with the 
crankshaft. This meant that the exhaust 
port would run right across the front of the 
head of each cylinder and the inlet port 
right across the back, and hence it became 
impossible to maintain the monobloc head 
castings that have for so long been an 
important feature of the Rolls-Royce engine. 
The Mark IV engines have separate heads 
for each cylinder, retained by clamps on 
pairs of screws passing between the heads. 
The balance beam connecting each rocker 
to two valves is supported on a slider, 
thus relieving the valves of the side thrust 
generated by the rocker gear, and it is claimed 
that this results in increased reliability. 
These engines also are limited by liner 
erosion—it will be recalled that the liners are 
chrome plated—and a new design of piston 
has been fitted to reduce this form of deteriora- 
tion. The 743 cubic inch version, with 


Holset turbo-charger, has an automotive 
rating of 335 h.p. at 2100 r.p.m. and a 
maximum brake mean effective pressure of 























nearly 180 1b per square inch at 1550 r.p.m. 
As mentioned earlier, it is at the higher 
speeds of 1400 r.p.m. and above that these 
engines show an improvement in perform- 
ance. 

On the stand of J. 1. Case Company, Ltd., 
is a full size demonstration rig of the “ Terra- 


matic’ transmission for crawler tractors. 
The rig is complete with sectioned engine 
and torque converter, and an interesting 
detail is that the engine is fitted with an 
example of the Roosa Master distributor 
pump that has influenced so extensively fue! 
injection equipment in this country. The 
transmission consists of two forward 
reverse high/low gearboxes, one for each 
track, so that by engaging a different gear 
on each side the vehicle can be turned with 
power recirculation between the tracks, thus 
saving greatly in power. In addition, there 
are individual brakes for each track, and 
while the gearbox clutches are all power- 
operated the disc brakes are energised by the 
driver. The construction can be perceived 
in our photograph : at the back of the box 
are the reversing trains. These comprise 
four gears of the same diameter in meshing 
pairs, with a clutch to couple each to its 
shaft. A countershaft coupled by reduction 
gearing to the torque converter output 
drives the left-hand gear of the front pair 
(the countershaft is to the left of the centre 
of the box) and the right-hand gear of the 
rear pair (since the countershaft gear must 
obviously overlap the left-hand gear of the 
rear pair, the right-hand one has to have 
a width twice that of the other gears ); thus 
the two gears on each shaft are running in 
opposite directions, and closing one or other 
clutch gives forward or reverse. Because 
of the slight difference in the size of the 
countershaft gears, forward and reverse are 
not numerically identical ratios. The two- 
speed trains are of great simplicity and are 
again selected by clutches on the main 
shafts. All the clutches are energised by oil 
under pressure, two being supplied from 
each end of the main shaft. As mentioned 
above, a disc brake is fitted on the front of 
each output shaft, and the initial movement 
of each brake pedal serves to cut off the oil 
pressure from the clutches on the correspond- 
ing main shaft. As can be seen, all the gears 
are straight cut, and the transmission gives 
an impression of severe simplicity. On the 
demonstration rig, the transmission momen- 
tarily comes to rest during changes because 
one clutch is engaging before the other is 
free, but when the tracks are on the ground 
this effect will naturally be suppressed. The 
makers offer a twelve-month guarantee on 
this transmission. 
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Letters to the Editor 


THOUSANDS OF MILLIONS OF 
POUNDS TO BE SAVED ? 


Sin,—Your editorial on conversion of 
railways into roads, on page 744 of the 
current issue, seems to omit all mention of 
one of the most important questions—that 
of staff. One train, manned by a crew of 
two or three, can handle at least 400 pas- 
sengers or 400 tons of goods, which would 
require (in broad figures) ten road coaches 
or forty 10-ton lorries (if such exist) and 
therefore ten men or forty men in the respec- 
tive cases. No doubt there can be savings 
on other staff, but I doubt very much whether 
there would be anything approaching com- 
pensation. 

There are other very big questions too. 
The great majority of railway mileage is not 
capable of conversion to first-class road, 
let alone motorway, standards without huge 
expenditure of capital—in many cases it is 
simply not practical at all from dimensional 
considerations. 

Maybe you have in mind the provision of 
automatic guidance and control to mitigate 
these problems—you cannot have over- 
looked them—but I for one would not care 
to trust such a system to take me safely 
through a tunnel with clearance measured 
in inches rather than feet, and this solution 
would, of course, involve even more expen- 
diture. 

Also, it is easy to compare flow problems 
on open stretches of road and railway, but 
junction and terminal problems are quite 
another kettle of fish ; one can’t say simply 
that terminal and station problems will be 
non-existent for the rail roadways because 
they will be transferred to the existing roads. 

The biggest initial problem may be to agree 
on what constitutes a properly representa- 
tive stretch of railway for experiment. 

So far as | have seen, there is not yet a 
convincing case on paper even for experi- 
ment——-for example, a case worked out on 
the basis of an actual route—so it seems 
rather unworthy of a high-class technical 
journal to stress only one aspect of the 
matter without hinting at the others. 

Roy G. De Bray 

Twickenham. 

November 7, 1960. 


PROGRESS OF THE PARK LANE 
IMPROVEMENT SCHEME 
Sir,—Thank you for publishing the inter- 
esting and useful article on the progress of 
the L.C.C.’s Park Lane improvement scheme 
in your issue of October 28. It does, 
however, contain one misleading statement. 
The prohibition of steel sheet piling in the 
construction of the Knightsbridge-Piccadilly 
underpass was decided on in the interests of 
the patients of St. George’s Hospital and 
because of the possible damage to the 
Hospital’s highly sensitive medical and 
scientific apparatus and equipment due to 
ground shock and vibration if steel sheet 


piling was driven. Electro-cardiographs, for 
instance, could not operate while piles were 
being driven. (The hours of night work are 
also being restricted for the sake of the 


patients). Another factor was the safety of 


the escalator tunnel at Hyde Park Corner 
tube station. 

The decision was taken after consultation 
with the hospital authorities and the London 
Transport Executive. No other considera- 
tions affected the decision not to use steel 
piling. 

The introduction of the LC.O.S. Veder 
process, now being used in this country for 
the first time, makes it possible for the 
underpass to be constructed very close to 


existing buildings with the minimum of 


noise and vibration. 
R. EDMONDS 
Chairman of the L.C.C. 
Town Planning Committee. 
County Hall, 
London, S.E.1, 
November 9, 1960. 


TRANSPORT AND THE WEATHER 


Sir,—May I suggest that in the matter of 
wheeled transport versus the elements, raised 
by Dr. Moore in your issue of November 11, 
allowance must be made for the fact that 
when motor vehicles are using the new road 
network, obtained by paving the former 
railway system, they will be spared the worst 
hazards of the highways in bad weather? 
For instance, hills and corners will be absent, 
also pedestrians, cyclists, and other obstruc- 
tive traffic ; installed lighting will be the 
rule rather than the exception; snow 
clearance vehicles will be able to travel at 
speed, in the traffic stream, and deal with 
snow as it falls ; emergency speed limits 
will be imposable, as on American motor- 
ways. Altogether conditions will be so very 
much superior to those normally associated 
with road transport that it is perhaps unfair, 
or even irrelevant, to compare the hard- 
weather performance of road _ transport 
(meaning highway transport) with that of 
rail transport, in the context of railway 
conversion. Not that railways emerged from 
the comparison overwhelmingly creditably 
in Dr. Moore’s letter : it is to be noted that 
he ended by rating their advantage potential, 
not actual. 

One cannot always foresee potentialities. 
Who was able to forecast the invention of the 
cats-eye? Something equally revolutionary 
may materialise at any moment, from out of 
the blue, as a further aid to motor transport ; 
and one can always fall back on common- 
place electronic guidance, if one must. 
Since Dr. Moore did not conclude his final 
sentence without first using the qualifications 
“appear,” “ provided,” and “from this 
point of view,” it seems that he does not rule 


out all possibility of the greater share of 


hard-weather potentialities lying with motor 
transport after all. That will be a point of 
encouragement to the 50,000,000 inhabitants 
of this country who are intent on using 


motor transport whatever its potentialities 
Finally, in order to maintain perspective. 
it has to be remembered that on only about 
fifteen days out of 365 does Britain’s weather 
obtrude at all seriously ; this is but a 4 per 
cent branch of the subject. However, since 
it failed to occupy that proportion of the 
seventy-seven-letter correspondence repro- 
duced in your book “ Railways into Road- 
ways?” Dr. Moore will have contributed 
illustriously to the next volume—one hopes 
of your ultimate symposium of corres- 
pondence and memorable leading articles on 
railway conversion. 

T. I. Lioyp 

Guildford, 

Surrey, 

November 14, 1960. 


GERMANIUM AND SILICON 
POWER RECTIFIERS 
Sir,—The technical aspects discussed by 
Dr. Read in his article of September 30 have 
possibly diverted attention from his refer- 

ences to cost. 

Dr. Read reasonably asserts that his 
conclusions refer only to the present day. 
If we look a little further, we may well 
conclude that with industrial service generally, 
first cost of conversion plant will be the 
prime factor. 

Mr. Corbyn in his letter published October 
21 has given accurate and powerful reasons 
for the preference already being shown for 
silicon power rectifiers in the commonest 
industrial range of 200V to 450V; cost 
saving is readily apparent when using the 
higher voltage silicon cell. High voltage 
silicon cells have the additional merit of 
reducing the measures necessary to control 
over-voltage phenomena in equipment within 
this range ; the improved silicon cells now 
in service have typically a six-times transient 
over-voltage capability. 

Turning to lower voltage applications 
where germanium rectifiers are stated to be 
preferred, it must be remembered that 
higher efficiency is primarily reflected in the 
operating costs. Where first cost of plant is 
the criterion, however, efficiency is less 
important and it can be argued that selenium 
rectifiers will give a less expensive design for 
some considerable future period. In fairness 
to Dr. Read it should be pointed out that 
opportunities for comparing the best selenium 
and silicon rectifiers are limited, again 
because only a few manufacturers are making 
high quality rectifiers of both types. But the 
long term reliability of selenium rectifiers is 
now well proven, since unlike the germanium 
rectifier whose application dates from 1953, 
selenium rectifiers have been in service for 
some twenty-five years with continuous 
improvement from developments during that 
period. 

We may expect to see in the future an 
extremely limited field of application for 
germanium rectifiers, particularly in view of 
the present concentration of work to improve 
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manufacturing processes on silicon cells. 
The resulting cost reductions will inevitably 
influence the user when considering the 
relative technical advantages Dr. Read has 
described. 
D. R. COLEMAN 
B.Sc.(Eng.), A.M.1.E.E. 
Harlow, 
Essex, 
November 11, 1960. 


Book Reviews 


Introduction to Laplace Transforms for Radio 
and Electronic Engineers. By W. D. Day. 
lliffe and Sons, Ltd., Dorset House, Stam- 
ford Street, London, S.E.1. Price 32s. 6d. 

THE mathematical starting standard assumed 
for this book is elementary differential 
equations and the properties of complex 
numbers. Engineering students, particularly 
those in the field of radio and electronic 
engineering, should have the necessary know- 
ledge and proficiency. 

An original introduction to Laplace trans- 
formation has been adopted, and one that is 
particularly suitable for electrical engineering 
students. It is first of all pointed out that the 
familiar method for the steady state solution 
of circuit problems, which contain resistance, 
inductance and capacitance with a sinusoidal 
voltage source, involves a transformation 
process of the time functions into functions 
of a new variable, jw. This converts the 
problem to the solution of algebraic equations 
instead of differential equations. Laplace 
transformation is then introduced by its 
application to the solution of simple differen- 
tial equations, showing that their solution— 
including obtaining the necessary constants 
from the initial conditions—is achieved by 
simple algebraic processes. The Laplace 
transform is defined, and the transforms are 
obtained of all the simpler functions that are 
required in the first part of the book. The 
notation adopted is to use p as the trans- 
formed variable, and to denote Laplace trans- 
forms by placing a bar over the corresponding 
time function. Mention is made of some 
other alternative notations. The differentia- 
tion theorem and the “ shifting” theorem 
are proved from their definitions; the 
formula is derived for the “ expansion” 
theorem. This, all within the first two 
chapters of the book, provides sufficient 
theory to enable Laplace transforms to be 
applied to the solution of a number of circuit 
problems. 

The third chapter discusses some of the 
properties of the transforms and shows how 
information about circuit behaviour can be 
deduced from them without having to carry 
out the inverse transformation. One example 
is the conditions for stability which can be 
determined by consideration of the roots of 
the transform denominator. This is illus- 
trated by its application to valve circuits. A 
number of further theorems are then given, 
including the finding of the transform of a 
periodic function. The “ unit step ” function 
and the “ unit impulse ” or “ delta ” function 
are introduced. The second “ shifting ~ 
theorem, translation in the time frame, is 
derived as a preliminary to finding the effect 
of applying pulses to circuits, including the 
response of an N-stage amplifier. 

The first five chapters, which occupy about 
half the book, are self contained. . They 
provide a sufficient number of working rules 
that will enable the reader to make practical 
use of Laplace transforms with no knowledge 
of complex variable theory. The sixth 
chapter provides a very good introduction to 


this theory, explaining analytic functions, 
contour integration, singularities and resi- 
dues. The fundamental theorems, such as 
Cauchy’s, are stated and demonstrated but 
not formally proved. This leads on to the 
inversion theorem and to the method of 
finding inverse transforms by means of 
residues. The author makes the point that 
where an alternative method is available, it 
will normally be shorter than the use of the 
inversion theorem. It is doubtful whether 
many readers of this book will come across 
practical problems, which lend themselves 
to solution by Laplace transforms, but which 
cannot be solved by the use of tables and 
some of the straight forward theorems. If 
the problem does require the use of contour 
integration, it is most unlikely that they 
would have acquired sufficient facility in its 
use. However, the inclusion of this theoretical 
work is justified. It provides the inquiring 
reader with the answer to the question why 
as well as to how, and it prepares the ground 
for more comprehensive treatments. 

Two important chapters follow, neither 
of which demands a knowledge of complex 
variable theory. The first shows the use of 
the Laplace transformation in the solution 
of partial differential equations. This is 
illustrated by practical application to various 
transmission line problems. The second 
covers convolution, the product or Borel’s 
theorem, and the impulsive response and the 
indicial response of circuits. In the final 
chapter mention is made of other transforma- 
tions ; the relation between Fourier and 
Laplace transforms are explained ; and the 
use of the Heaviside operator and the 
Laplace transform are compared. 

A small bibliography and a short table of 
transforms are contained at the end of the 
book, together with the answers to some 
exercises which are at the end of most of the 
chapters. Great care has been taken through- 
out to give clear explanations and to include 
practical examples to illustrate the working. 
They are taken in the main from communica- 
tion engineering problems. The book is well 
produced with good diagrams and clearly set 
out equations. Examples can be cited where 
a better choice of symbols might aveid 
possible confusion. In section 3.4 “a” and 
““b” are used both for the roots of an 
equation and for the coefficients. In section 
5.7 “*b” is used for the duration of a pulse, 
and “a” for the delay. The reader is asked 
to compare an equation containing these two 
quantities with a previous equation where 
the pulse duration is the interval between two 
times, specified by “a” and “b.” When 
dealing with transient solutions an apparent 
anomoly is explained, showing how the use 
of the Laplace transform gives the correct 
answer which is different from the one that 
appears at first sight: unfortunately, there is 
an error in the working in this particular 
section. These are, however, very minor 
criticisms. This book is well described by its 
title. It is an “ introduction ” and as such it 
is highly recommended to meet the needs of 
the engineering student and even for the 
engineer who is unfamiliar with the subject. 
It is written for radio and electronic engineers 
and is particularly suited to their needs. 


Fliesspressen von Stahl. By Heinz D. 
FELDMANN. Berlin-Géttingen-Heidelberg : 
Springer-Verlag, Berlin-Wilmersdorf, 
Heidelberger Platz 3. Price DM.31.50. 

WHILE extrusion of metals has been practised 

for some sixty years, the application to steel 

only dates back to the immediate pre-war 
period. The use of the process for producing 
munitions caused it to be shrouded in 
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secrecy, and details have become generally 
known only during the last fifteen years. The 
present book sets out the subject comprehen- 
sively, concentrating upon the essentials 
for the student as well as the designer and 
the production engineer. The history of the 
process, the various forms which it has 
taken, material flow, stress distribution and 
power requirements are discussed and a 
detailed survey is presented of the metal- 
lurgical aspects, and the various applications 
as affected by the obtainable strength of 
extruded material, surface quality, and any 
subsequent treatment necessary. Choice of 
die steels, design, manufacture, and main- 
tenance of dies, lubrication, furnaces, and 
presses are dealt with in full detail in the 
latter chapters. 


Basics of Induction Heating. By CHesTer 
A. Tupsury. John F. Rider Publisher, 
Inc., New York. Chapman and Hall, Ltd., 
37, Essex Street, London, W.C.2. Price 63s. 

THis book on the fundamental principles of 
induction heating is printed in the U.S.A. 
and is intended by the author “ to be readily 
understood and enjoyed by any reader 
familiar with the simple rules of electricity.” 
It contains a great profusion of carefully 
simplified self-explanatory diagrams, many 
of which are strongly reminiscent of strip 
cartoons. This method of obtrusive visual 
presentation can be an excellent educational 
aid. Used in moderation it is an admirable 
means of presenting ideas in a readily 
assimilable form but an excess of it can be 
extremely wasteful of space and irritating to 
the reader. More than half of the book 
under review is devoted to these cartoon-like 
diagrams. Many of them are useful, no 
doubt as aides-mémoire. Many others are 
trivial and superfluous—the more so because 
the text, throughout, is a model of lucidity 
and covers the subject very thoroughly. 

The book is divided into two parts. The 
first deals with the characteristics of the 
induction heating coil and the relationships 
between the coil and the workpiece. The 
second is concerned with the relationships 
between the coil and the electrical equipment 
that produces the power for induction 
heating. Each chapter includes a number of 
worked examples and is followed by a series 
of questions and quantitative problems but as 
the answers, are not given, the reader has no 
means of checking his work. 


Books Received 


Atomic Theory for Students of Metallurg, By 
William Hume-Rothery. The Institute of Metals, 
17, Belgrave Square, London, 8.W.1. Price 50s. 


Nuclear Engineering Monographs. No. X1. Nuclear 
Reactor Stability. By A. Hitchcock. Temple Press, 
Ltd., Bowling Green Lane, London, E.C.1. Price 
12s. 6d. 

Proceedings of the Engineering Materials and 
Design Conference 1960. Heywood and Co., Ltd., 
Drury House, Russell Street, London, W.C.2 
Price 42s. 

Guide to the Coalfields, 1960. Edited by R. H. 
Walkerdine and E.G. Corbin. The Colliery Guardian 
Company, Lid., 30 and 31, Furnival Street, London, 
E.C.4. Price 20s. 


Direct Conversion of Heat to Electricity. Edited 
by Joseph Kaye and John A. Welsh. John Wiley and 
Son, Inc., New York. Chapman and Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 70s. 


Polythene. The Technology and Uses of Ethyiene 
Polymers. Second edition. Edited by A. Renfrew 
and Phillip Morgan. Iliffe and Sons, Ltd., Dorset 
House, Stamford Street, London, $.E.1. Price 165s. 


Mechanics of Materials. By Archie Higdon, 
Edward H. Ohlsen and William B. Stiles. John 
Wiley and Sons Inc., Publishers, New York. Chap- 
man and Hall, Ltd., 37, Essex Street, London, W.C.2. 
Price 62s. 
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State of the Machine Tool Industry 


WO documents were issued last week 
"Dgeee to the machine tool industry of 
this country. One was a report by a sub- 
committee of the Machine Tool Advisory 
Council appointed by the President of the 
Board of Trade to consider Professor 
Melman’s Report to the European Pro- 
ductivity Agency ; the other a Statement by 
the Machine Tool Trade Association and the 
Department of Scientific and Industrial 
Research summarising the main conclusions 
and recommendations of a D.S.I.R. con- 
fidential report on the research and develop- 
ment requirements of the British machine 
tool industry and the measures agreed upon 
between the Government and the industry 
to implement the recommendations. Below 
we print abstracts from both these documents. 
Editorial comment appears on page 823. 


CONCLUSIONS OF THE SUB-COMMITTEE 


We reject Professor Melman’s main recom- 
mendation that mass production of machine 
tools must be introduced rapidly into the 
machine tool industry of Western Europe. 
We recognise, however, that important 
advantages are obtained when manufacture 
is carried out in large production units and 
consider that there remains scope for further 
rationalisation in some sectors of the United 
Kingdom industry. 

We appreciate the sincerity with which 
Professor Melman has stressed the likelihood 
of an early threat in third markets from 
Soviet machine tools. We point out that the 
economic system of the Communist bloc in 
any case enables them to sell overseas at 
prices which do not reflect costs of production 
and that they may also be ready to offer loans 
and favourable credit terms to particular 
countries. We consider that so far as manu- 
facturers are concerned, the best counter to 
this threat is technical superiority of their 
product which cannot be aflected by politico- 
economic factors. In this connection we 
stress the importance which Western ob- 
servers should attach to the intense effort 
applied in the Communist bloc to research 
and development. 

The inquiries proposed by Professor Mel- 
man were related to the main concept which 
we have rejected. They have, however, 
formed a useful basis for a wide-ranging 
discussion with manufacturers and users as a 
result of which we make the following 
recommendations : 

(i) The scope for further standardisation 
of components is limited except as a sequel 
to any reduction in the number of designs of 
machine tools that may arise from rationalisa- 
tion between firms making similar products, 
but there is both scope and need for further 
standardisation of those parts of machine 
tools of primary importance to users, parti- 
cularly features which are associated with the 
attachment and location of tooling and 
ancillary equipment. The machine tool 
industry should set up an effective organisa- 
tion to establish greater standardisation in 
those areas. 

(ii) Leading manufacturers of unit head and 
multi-station machines should collaborate to 
achieve greater standardisation of assembly 
and location details and as an immediate 
step the machine tool industry should adopt 
the standards for modular units recently 
adopted by the American automobile industry. 

(iii) The Machine Tool Trades Association, 
British Standards Institution and the Federa- 
tion of British Industries should be invited to 
consider the desirability of recruiting tech- 


nical staff in order to speed up the process of 
formulating new standards. 

(iv) We are impressed by the achievements 
of electronic firms concerned with machine 
tool control. We note that using industries 
seem to be slow in recognising the advantages 
of the more complex forms of electronic 
control of machine tools, suggest that this is 
probably because of the lack of unchallenge- 
able factual cost information on these new 
techniques and note that a report on a useful 
series of trials carried out in Royal Ordnance 
Factories is shortly to be published. We 
believe that further trials, of wider scope and 
under the direction of an independent 
authority, should be carried out and we 
recommend that the Government should 
consider whether their resources could use- 
fully be made available to assist these 
experiments. 

(v) We hold that machine tool firms should 
not enter the field of electronic manufacture, 
but should maintain close links with electronic 
firms and to this end recruit suitably qualified 
engineers. 

(vi) We draw attention to the need for a 
more basic approach to the problem of 
applying electronic techniques to machine 
tools. We mention problems on which 
research and development work is required 
by joint teams of machine tool and electronic 
control system engineers. We recommend 
that this work should be carried out in 
industry partly through development con- 
tracts placed by the appropriate Government 
Department. 

(vii) A market survey of the likely demand 
for machine tools for five to ten years ahead 
would be of great value to the industry. 
We appreciate the difficulties in such a 
survey, but suggest that the Machine Tool 
Trades Association should discuss its feasi- 
bility with a suitable Agency. 

(viii) The Machine Tool Trades Associa- 
tion should be invited to organise a survey, 
if no more than a sample check, of the age of 
machine tools currently operated in the 
United Kingdom. 

We are particularly concerned that our 
rejection of Professor Melman’s main recom- 
mendation and of most of his specific 
suggestions should not be taken to mean 
that we believe there is no room for improve- 
ment in the United Kingdom industry. 
With this in mind we offer our views on 
various aspects of the industry not specifically 
mentioned by Professor Melman (Part IV). 

We have examined the criticism that the 
British machine tool industry does not 
respond quickly to rises in demand. We 
consider that comparisons with the industry 
in the United States, which is more successful 
in this respect, are unhelpful as conditions 
differ so radically. The main obstacle to 
rapid increase in United Kingdom machine 
tool output is the difficulty of recruiting 
additional skilled labour. We suggest that 
there may be occasions when the machine 
tool industry should attract more skilled 
labour by better conditions and recommend 
that at present managements should consider 
further how they might overcome the diffi- 
culties involved in moving part of their 
production to Development Districts. 

We are struck by the fact that there is little 
complaint about the quality of manufacture 
of United Kingdom machine tools. The 
United Kingdom industry is recognised 
throughout the world as an excellent producer 
of standard machine tools of ail categories ; 
it supplies almost the whole home demand for 
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such machine tools and exports approxi- 
mately 30 per cent of its production. But the 
demand for such machines, though it will 
continue to be heavy, has not recently in- 
creased as rapidly as the demand for more 
complex types, and this tendency, particularly 
as under-developed countries start manu- 
facturing the simpler types of standard 
machines, is likely to continue. 

We consider that as a generalisation it is 
safe to say that the performance of the 
United Kingdom industry in comparison 
with its Western competitors suffers from 
over-concentration on the production of 
standard machine tools and that this accounts 
for its shrinking share of the increased world 
trade and for the high proportion of machines 
imported into this country—(which reduce 
the industry’s performance as a net exporter 
to 6 per cent). 

Basically this over-concentration on stan- 
dard types springs, in our view, from the lack 
of a sufficiently intensive development effort. 
This same factor accounts for much of the 
criticism that our country is over-dependent 
on licensing agreements to manufacture 
machine tools of foreign design and that it is 
reluctant to meet the special needs of parti- 
cular customers. Behind this weakness lies 
a shortage in the industry of qualified tech- 
nical staff. (This shortage must also imply 
in some sectors a weakness in production 
techniques though we do not believe this 
weakness to be widespread.) 

The basic shortage of specialised staff for 
research and development is being actively 
tackled. Meanwhile we stress that well 
qualified engineers can usually be found by 
any firm that shows these men a company 
structure big enough to offer a good career 
and a development effort big enough to 
ensure a dynamic future. 

We note that the intention of the Depart- 
ment of Scientific and Industrial Research to 
place development contracts will require 
strong development teams and will thus 
encourage co-operative arrangements be- 
tween machine tool firms. We recommend 
that in placing some of these contracts the 
Department should include specialist firms 
outside the machine tool field. 

As the whole tenor of our Report is to the 
effect that the key to the industry's future lies 
in technical excellence : 

(i) We welcome the efforts being made by 
the industry to establish a co-operative 
Research Association and we recommend 
that the possibilities of linking this with a 
teaching centre on the lines of the Technische 
Hochschule in Aachen, should be investigated. 

(ii) We consider that the present rate of 
research and development by the industry 
(estimated at £3,000,000 per annum) is much 
too small and that the figure should be 
increased to 10 per cent of the industry’s 
turnover, say, to £8,000,000 a year by the 
end of 1964. Some 20 per cent of this pro- 
posed increase should relate to work of a 
more fundamental character of at best only 
long-term commercial value to the machine 
tool industry. We regard this as properly 
qualifying for assistance from public funds. 

(iii) To handle these increases in research 
and development we consider that some 
250 to 300 additional qualified engineers and 
scientists must be attracted to the machine 
tool industry by 1964. We think this can be 
achieved. 

(iv) We recommend that the development 
programmes at (ii) above should be based on 
an analysis jointly by the Department 
of Scientific and Industrial Research, the 
machine tool industry, and the user industries, 
of the long-term future trends of both manu- 
factures and of manufacturing techniques in 
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order that the most profitable lines of develop- 
ment can be established. We stress the con- 
tinuing importance in this development 
planning of close consultation with the user 
industries and with neighbouring technologies 
such as electronics, control engineering, data 
processing, &c. 

(v) It is our considered view that the 
greatest single need to-day of the British 
machine tool industry is for a major increase 
in development effort by qualified engineers. 

Though we have been unable to endorse 
Professor Melman’s principal recommenda- 
tion that Western Europe should mass pro- 
duce machine tools or the majority of his 
specific recommendations, we have welcomed 
the opportunity which the detailed examina- 
tion has afforded for considering the problems 
and the prospects of the United Kingdom 
machine tool industry. The more deeply we 
have probed into the problems the more we 
have felt how difficult it is to make useful 
generalisations about an industry necessarily 
so diverse. We feel that this may in part, 
but only in part, explain why the industry has 
so frequently in the past failed to explain 
itself to the public. 

Our own report must in part be critical as 
we aim at showing how the industry can better 
its performance. We hope that energy will 
not be wasted either in unfairly exploiting 
these criticisms or in unnecessary defence 
against them. Men working in this industry 
can rightly be proud of its past and present 
achievements. What matters, however, is the 
future and we are confident that our main 
recommendations point the way. This is an 
industry of such importance and promise that 
it offers an exciting challenge not only to the 
able men already working in it, but to many 
others who may not yet have thought of it as 
a likely field for their skill and enterprise. 


JOINT STATEMENT BY M.T.T.A. AND D.S.LR. 
The Machine Tool Trades Association and 
the Department of Scientific and Industrial 
Research announce that the following steps 
have been taken to implement the recom- 
mendations of the D.S.I1.R. Report on the 
** Research and Development Requirements 
of the British Machine Tool Industry.” The 
Report was written following a_ survey 
carried out by the D.S.I.R. with the full 
co-operation of the Machine Tool Trades 
Association whose members afforded facilities 
for the study of the production, design, 
development and research activities of over 
forty of the leading machine tool manu- 
facturers. The recommendations were : 

(1) That these conclusions should be 
brought to the attention of the authorities 
responsible for education and _ technical 
training, namely, the Ministry of Education 
and the University Grants Committee. 

(2) That because of the shortage of 
teachers in the appropriate subjects, the 
industry itself should help in all possible 
ways. 

(3) That schools of research in machine 
tool technology should be encouraged in 
appropriate centres and that the industry 
and Government should co-operate in pro- 
viding resources for this development. 

(4) That the machine tool industry should 
consider how it could make greater use of the 
research facilities provided by Government 
Research Stations and grant-aided Research 
Associations and whether it should establish 
a research or design organisation of its own. 

(5) That D.S.LR. should consider what 
measures could be taken to make its existing 
resources of more effective use to engineers 
and designers in the industry. 

(6) That as an immediate stimulus to 
development special consideration be given 
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TABLE I—Growth of Schools of Research and Higher Training in Machine Tool Technolog) 


University of Birmingham, 
Department of 
Mechanica! Engineering 


Royal Technica! College, 
ford 
Department of 
Mechanica! Engineering 


Manchester College of 

Science and Technology, 
Department of 

Mechanical Engineering | 


1958 


1958 | 1960 | 1958 1960 1960 
| 
Undergraduate students iit 117 190 164 a4 189 
Research students—-total 6 18 21° 26° 2 
of which on machine tools 0 10 $s 6 2 
Teaching staff—total 16 19 19 19 1 40 
of which on machine tools 0 4 ; ; i 7 
Research staff—total 0 ; 6 t i ; 
of which on machine tools 0 2 6 6 0 ? 
* Post-graduate students + Students working for Dip. Tech.(Eng.) in Mechanical Engineering 
by D.S.L.R. to proposals for civil develop- machine tool manufacturers. The first 


ment contracts for promising new machine 
tool designs or major improvements to old 
designs. 

Up to the present time the following 
action has been taken : 

On Recommendation \1.—The conclusions 
of the survey were brought to the attention 
of all parties concerned, including the 
Ministry of Education, the Board of Trade, 
and the University Grants Committee. In 
addition, the Minister for Science (Lord 
Hailsham) personally called a special meeting 
last March, to which representatives of the 
following bodies were invited : the Machine 
Tool Trades Association, the Ministry of 
Education, the Board of Trade and the 
Department of Scientific and Industrial 
Research 

On Recommendation 2.—Three colleges of 
advanced technology (Birmingham, Lough- 
borough and Salford), with the support of 
the Ministry of Education, have for several 
years provided courses with a special bias 
towards the needs of the industries. Facilities 
for tuition and research will be developed 
further and the Ministry of Education has 
invited the industry to assist in reviewing the 
curricula of existing courses at technical 
colleges and colleges of advanced technology 
and in devising any necessary new courses. 
The industry is providing a number of 
specialist lecturers in connection with a 
Design Scholarship course sponsored by the 
Machine Tool Trades Association at Man- 
chester College of Science and Technology. 
The Machine Tool Trades Association is also 
appointing to its staff an appropriately 
qualified person to look after its education 
and training interests. 

On Recommendation 3.—Schools_ of 
research and higher training in machine tool 
technology are being developed in_ the 
Manchester College of Science and Techno- 
logy, the University of Birmingham, the 
Royal Technical College, Salford and the 
College of Aeronautics, Cranfield. The 
growth of three of these schools is illustrated 
in the accompanying Table |. Research 
grants amounting to more than £100,000 
over the next two to three years have been 
made to the four institutions* by D.S.LR. 
who are organising regular meetings under 
the chairmanship of a member of the 
Research Council, at which those engaged in 
these researches can report and discuss 
progress made. The industry has already 
provided for ten scholarships at the Man- 
chester College of Science and Technology 
to be taken up each year by engineers from 
the industry for a two-year advanced course 
in machine tool design. The research effort 
at one or two of these centres is being 
augmented by private contracts placed by 

* Professor S. A. Tobins, University of Birmingham : Three 
grants totalling £36,985 (£3985 for one yea: from October 1, 
1959, £1800 for one year from October 1, 1960, and £31,200 
over three years from March 1, 1960). Dr. F. Koenigsberger, 
Manchester College of Science and Technology : £33,100 over 


two years from August 1, 1959. Mr. A. W. J. Chisholm, Royal 
Technical College, Salford: £13,185 over two years from 


October 1, 1960. Professor J. Loxham, College of Aeronautics, 
Cranfield : £18,000 over two years from February |, 1960. 


Machine Tool Design and Research Con- 
ference in the United Kingdom was held at 
the University of Birmingham in September 
The Conference, organised by Professor 
S. A. Tobias, was attended by nearly 200 
delegates drawn in equal proportions from 
research centres and from engineering in- 
dustry, including nearly seventy engineers 
from machine tool firms. Twenty-three 
original papers were presented, including six 
from overseas, and will be published in a new 
journal to be issued next January—7he 
International Journal for Machine Tool Design 
and Research. The Conference is to be an 
annual event and will be held next year at 
Manchester. It will help to give to this field 
of engineering science the prestige which it 
has hitherto lacked in this country. 

On Recommendation 4,.—The Machine 
Tool Trades Association has already 
announced the industry's decision to establish 
a Machine Tool Industry Research Associa- 
tion and its intention to apply to the D.S.1.R. 
for a grant. The appointment of a Director is 
now under consideration. The D.S.LR. is 
discussing with the M.T.T.A. a scheme for 
the publication of a series of “ Notes for 
Machine Tool Designers.” They will 
comprise a digest of research data from many 
sources presented in a readily usable form 

On Recommendation 5.—The National 
Engineering Laboratory of the D.S.LR. at 
East Kilbride, near Glasgow, is in close 
touch with the machine tool industry and has, 
with the National Physical laboratory, 
pioneered the use of moiré fringes for 
machine tool control and has developed new 
hydrostatic power transmissions for machine 
tools. It has already started a series of 
exchanges of personnel with industry at 
research level and, in addition, the laboratory 
is considering the introduction of short 
courses for machine tool designers, aimed 
particularly at assisting them to interpret 
more beneficially the published results of 
research. The work on machine tool research 
at N.E.L. is being increased. 

On Recommendation 6.—The D.S.1.R. is 
considering several proposals for the develop- 
ment of advanced machine tool designs. 
Their technical and economic aspects are 
being examined. 

In the industry itself, there are welcome 
signs of renewed and vigorous interest in 
research. Several firms, in addition to giving 
support to the new Research Association, are 
embarking on ambitious research and deve- 
lopment programmes of their own. 





OLD STEAM ROLLER Preserveo.—After eighty-two 
years of continuous service, an Aveling steam roller 
has been presented to the Norwegian Technical 
Museum, on the outskirts of Oslo, for preservation 
The roller (works number 1457) was built for the 
Oslo Municipality by Thomas Aveling in Rochester, 
Kent, in 1878, only thirteen years after the practic- 
ability of steam road rolling had been proved, and 
has worked at Oslo ever since. The last journey, 
which took the roller to the Museum under its own 
steam, brought to an end travels estimated to equal 
twelve circuits of the world 
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Cycle and Motor Cycle Show 


The 1960 Cycle and Motor Cycle Show at Earls Court celebrates the Golden 
Jubilee of the promoters, the British Cycle and Motor Cycle Industries Association, 


Ltd. 


It was opened last Saturday by the Minister of Transport and continues 


until tomorrow. 


HE exhibits include few innovations 

among cycles and motor cycles in the 
strictest senses of the terms. There was on 
show, however, a small ground effect machine 
designated a “ Hover Scooter” and built 
in the United States by Rhoades Incor- 
porated ; its relationship to a cycle is that 
it is steered in the corresponding way by 
developing bank, although the rider's move- 
meat is exactly the opposite, i.e. to tighten a 
turn he leans out on a cycle and in on a 
** Hover Scooter.” Having no wheels, the 
cushion-rider has no stability in yaw at other 
than high speeds, when the tail fins become 





effective, and so a yaw control is provided. 
This is achieved by fitting 116 small vanes in 
the annular jet and connecting the vanes, 
which are joined by a cable running right 
round the jet, to a pair of handlebars. 
Movement of the bars deflects the blades and 
gives the jet sheet a helical motion ; no 
change in the magnitude of the lift developed 
can be detected. The machine has a 250 c.c., 
twin-cylinder, two stroke Yamaha engine 
driving the forward-facing fan ; the weight 
of the engine is naturally proportionately 
high in such a small ground effect machine, 
and so particular attention has been given to 
the efficiency of the air ducts. Our diagram 
shows that the internal passages have been 
shaped to avoid losses due to severe expans- 
ions, and in addition a flexible fabric curtain 
has been fitted which gives some economy in 
power by reducing the minimum height 
necessary for moving over an irregular surface. 
In view of the conspicuous resemblance in 
principle of this machine to the Cockerell 
“* Hovercraft’ in which patent rights are 
claimed by the National Research Develop- 
ment Corporation, it may be recorded that 
the principles on which it is based were 
demonstrated in the United States in 1953 by 
N.A.C.A. (now N.A.S.A.) and at the U.S. 
Navy Taylor Basin. The Rhoades vehicle 
will be marketed in this country by Autohall 
(Car Hire), Ltd. 

A more conventional but yet distinctive 
scooter making its first public appearance is 
the Velocette “* Viceroy.”’ It may be recalled 
that Veloce, Ltd., produced with their shaft- 





drive “* LE” one of the first of the modern 
unit-construction machines built in this 
country. For an open-frame design, however, 
the firm once again adopted an uncon- 
ventional solution and on the “ Viceroy” 
the engine and transmission are separated by 
a propeller shaft running under the footboard. 
The advantages of this configuration are a 
more nearly optimum weight distribution, 
the ability to get at the engine without 
removing any cowlings—the sparking plugs 
are beneath plastic covers just in front 
of the footboards—and the fact that no 
cooling fan is needed. The engine itself is 


The Rhoades Hover Scooter 
moving forwards 


also unconventional ; like all the other small 
Velocette engines, it is a horizontally opposed 
twin, but, on the presumption that the 
scooter is accorded less utilisation than a 
conventional motor-cycle and therefore initial 
costs compare more heavily with running 


costs, if is a two-stroke. Clearly, a two- 
stroke 1 of this configuration has the same 
firing wency as a single, and the sub- 
stitution .f an unbalanced couple for an 











Section through Rhoades ground effect machine 


unbalanced force is the only advantage. 
An apparent disadvantage of such an engine 
is that unloading of one cylinder by, say, a 
blocked port will overload the other and 
possibly pass unobserved. Also, two coils and 
an enormous silencer are necessary. It has 
as high a cranking torque as a single and a 
geared starter is used instead of a dynamotor, 
but the maker believes that the combined 
unit, removal of which prevents the engine 
being run, is too costly in maintenance effort. 
The starter gear drive is engaged and the 
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motor energised by a small lever in front of 
the rider. A more fundamental innovation, 
at least to this country, is that the engine 
has an automatic inlet valve. 

As mentioned, the power is transmitted 
along the gap in the “ frame ”’ by an engine- 
speed shaft; this is mounted in rubber- 
bushed universal joints at each end and needs 
no attention. At the rear end the power 
enters the swinging arm of the rear suspen- 
sion ; a duplex chain drive carries it to the 
starboard side. Halfway down the arm is 
located the four-speed gearbox, operated by a 
rocking pedal, and the final drive is by spiral 
bevel gears. It should perhaps be emphasised 
that while the front suspension is similar to 
that of the “ LE” and “ Valiant,” the rear 
suspension is by swinging arm rather than 
swinging fork in order that a wheel can be 
removed from under the extensive mudguard. 
The machine has no lubricating nipples, 
bearings being either oil impregnated or 
packed in the factory. 

Also of interest among the scooters 
was that exhibited by the Deutscher Innen- 
und Aussenhandel Transportmaschinen ; the 
1.W.L. * Berlin” has a footboard formed of 
a thick and immensely strong-looking alumi- 
nium sand-casting. Closer examination of 
this vehicle discloses that the whole of the 
cowlings are in thick aluminium sheet, so 
that they hardly echo when tapped, and that 
the entire rear body is removable in one piece 
The wheels also are light alloy, of riveted 
construction. The mechanical design is 
thoroughly unconventional ; the swing fork 
of the rear suspension goes to the bottom 
ends of long horns carrying the rear hub, and 
the tops of these links are located by swinging 
links nearly parallel to the fork. The effect is 
therefore to generate a parallelogram linkage. 
Springing is by torsion bars, with a pro- 
gressive characteristic developed by the 
rubber cushion prominent in our illustration, 
and telescopic hydraulic dampers are fitted. 
This fundamentally attractive solution to the 
problem of varying chain length with rear 
suspension travel is, we believe, novel ; 
compared to the discarded Ariel solution of a 
scissor linkage on a plunger frame, it appears 
to offer inherently high resistance to displace- 
ment of the wheel about the roll axis. The 
chain itself is, as is the practice in Germany, 





The Yamaha twin-cylinder, twin-carburetter two-stroke 
has the cylinder-head fins in an axial plane 


enclosed in rubber tunnels ; another typically 
Continental detail is that the light switch is 
worked by a key, and both this and the 
ignition keyholes have covers to exclude 
water. The detail design of this machine is in 
many respects worthy of study ; for instance, 
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rhe “ Viceroy *’ dispenses with a cooling fan by locating the engine at the front ; it is a two-stroke with an automatic inlet valve. Between the generator and the air intake 


duct can be seen the geared starter motor. 


the footbrake has a cable of proportions 
confined to cars in this country. The ends of 
cables and the sliding sections of the tele- 
scopic forks are enclosed in rubber gaiters. 
All the grease nipples (with which both brake 
cables and many of the pivots are provided) 
have the ball valves at the extreme outside of 
the nipple, so that there is no recess in which 
dirt or water can remain after the nipple has 
been wiped clean. Moto Rumi, best known 
in this country for the “ Formichino ” twin 
two-stroke scooters in which all the main 
components other than the footboards are 
duralumin die castings, has introduced a 
scooter of conventional appearance, the 
‘La Strada,” in which the engine, of 98 c.c., 
125 c.c., or 174 c.c., is an o.h.v. 90 deg. V- 
twin ; this arrangement has been obsolescent 
for some years in this country, but is pre- 
sumably the only form of four-stroke that 
would not compare conspicuously badly with 
the Rumi engines extant, on which a duo- 
decagonal three-penny piece can be balanced 
while they are running. The engine is unlike 
the classical V-twins in having the valves in 
the transverse plane of the cylinders, so that 
a single carburetter can be used—-the uneven 
firing order must pose acute problems of 









The “ Berlin” is built extensively of light alloy 


distribution—and in being in unit with the 
four-speed gearbox The engine is also 
mounted in a light motor-cycle, which we 
illustrate. 
Lightweight and 


motor-cycles sporting 


machines often do not carry a battery, and 











The clutch, gearbox and final drive are all enclosed in the swinging arm of the rear suspension 


for such applications Joseph Lucas, Ltd., 
displayed their “energy transfer” ignition 
system. The ordinary flywheel magneto- 
generator has no provision for varying the 
ignition timing and thus compromises the 
performance of the engine, while the emer- 


The 90 deg. V-twin engine 
of the “La Strada’’ has a 
single carburetter. In the 
lightness of the cycle parts 
the machine is typical of 
Italian design 


gency starting system for machines with 
alternators is not only critically dependent on 
the spark being timed at a chosen point in the 
alternator cycle but also loads heavily the 
contact-breaker points. The new system has 
a solid rotor generator in which an adjoining 
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two of the six poles carry the alternator 
windings and the remaining four generate an 
ignition Lt. current. This highly inductive 
energy source is matched with a special coil 
in which the magnetic circuit has a closed 
iron path, and the result is a low contact- 
breaker current and the ability to provide a 
spark at any point in a wide portion of a 
half wave, the timing being variable over 
about 26 deg. 

Another electrical exhibit was a geared 
starter motor shown by Siba Electric, Ltd. 
The normal Siba starter is combined with a 


generator, but for industrial engines, for 
instance, the generator may not be necessary 
and a smaller motor driving through gearing 
may be the best solution. The firm has 
therefore acquired rights in the Fairbanks 
Morse electric starter, which consists of a 
small electric motor driving into a worm 
reduction and, on the worm wheel shaft, 
a simple centrifugal friction clutch. The 
unit is made, apart from the motor, almost 
entirely of light alloy, and can be fitted on 
the end of a crankcase in place of a recoil 
hand starter. 


New London Transport Underground 
Trains 


THRee eight-car tube trains incorporating 
various changes in traction equipment and 
other details are being introduced on the Central 
Line of London Transport. Each train is made 
up of two units formed of two new motor-cars 
with two older trailer cars, modernised to run 
with the new stock, coupled between them. 
Although operating on the Central Line, the 
new trains do not set the pattern for future 
equipment on that route, since it was decided 
recently to provide the Central Line with trains 
of the 1959 tube stock of the kind already being 
delivered to the Piccadilly Line (described in 
our December 25, 1959, issue). They will, 
however, enable much operational expansion 
and information to be gained of new features in 
rolling stock and equipment design. 

The motor-cars of the new trains have been 
built by Cravens, Ltd. They are of an entirely 
new design incorporating two traction motors in 
each bogie, instead of the single-motor arrange- 
ment used in recent London Transport stock 
and illustrated in our issue referred to above. 
As in the previous bogies, however, rubber units 
are used for the bolster and axlebox springing, 
and hydraulic dampers are fitted to limit vertical 
and lateral oscillations. Rubber supports from 
the axleboxes are also used for carrying the 
positive shoebeam, seen in the iuustraiion 
while the negative shoebeam extends vertically 
downwards from the link support seen between 
the motor frame and the bogie headstock in the 
foreground of the same illustration. One end 


of the link is pivoted from a bracket on the 
motor frame and the other end is carried by a 
form of ball and socket joint on the headstock. 
With this arrangement the height of the shoe is 





maintained constant during vertical movements 
of the bogie frame with the springs. A downward 
movement of the frame depresses the motor nose 
and lifts the side of the motor carrying the 
shoebeam link bracket, and vice versa. 

Each motor-car weighs 30 tons and has a 
driving position at one end. The windows in 
these vehicles are double the width of the 
usual tube stock windows, and the interior 
draught screens have been set back a few inches 
from the entrances to reduce obstruction of the 
doors by passengers standing with their backs to 
the screens. 

The camshaft control equipment is of the long- 
established P.C.M. pattern, but has been modified 
for series/parallel control of two series-connected 
pairs of 300V motors, instead of two 600V 
motors. The manufacturer, Associated Electrical 
Industries, Ltd., has achieved this without 
increasing the overall dimensions of the standard 
equipment case used for the normal two-motor 
600V equipments on tube and surface stock. 
The new equipment can deal with a maximum 
r.m.s. current of 312A, the corresponding figure 
for the two-motor equipment being 200A. A 
differential relay is associated with each pair of 
motors, and if voltage unbalance between the 
two motors in a bogie is detected as a result of 
wheelspin, the relay concerned opens the line 
breakers. The camshaft controller then returns 
to the “* off” position, after which the equipment 
will notch up again automatically. 

To meet increased current demands the power 
cables are of larger copper section, but with no 
additional space available the overall diameter of 
the cable could not be significantly increased. 
An alternative insulating material was therefore 


Two-motor bogie, showing 

link support for negative 

shoebeam between motor 
frame and headstock 
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sought, which could have a reduced radial 
thickness without sacrificing dielectric strength. 
Several alternatives were considered to the 
present standard cable, which has natural rubber 
insulation and flameproof cotton braiding, and 
it was eventually decided to use a composite 
rubber/neoprene cable (known as R/N cable) 
which has a natural rubber dielectric with a 
neoprene sheath. Although this new cable has 
lower specific insulation resistance than the 
flameproof braided pattern, it gives a higher 
overall insulation resistance on a complete car 
because of the elimination of the flameproof 
braiding. In addition, the neoprene sheath is 
expected to have improved resistance to abrasion, 
ozone and oil. To obtain comparative data on 
the insulation resistance of complete cars and 
gain experience with the new cable, half the 
motor-cars and half the trailer cars are wired 
with R/N cable, and the remainder with the 
standard flameproof braided cable 

The traction motors (London Transport type 
LT.113, supplied by the General! Electric Com- 
pany, Ltd.) are the first 300V motors to be 
used by London Transport, apart from those 
tried for experimental purposes. They have a 
continuous rating of 60 h.p. at 66 per cent field 
Apart from this feature, they are of the normal 
axle-hung, nose-suspended type. Following the 
practice of the 1959 tube stock cars, the nose is 
mounted on the bogie between resilient pads. 
Pinions are removable by the oil injection 
method. The motor leads are of a rubber 
neoprene cable with an additional thickness of 
neoprene for mechanical protection 

The speed characteristics of the trains have 
been matched to those of the existing stock on 
the line. It has been possible as with the 
1959 tube stock, to use a heavy motor field, 
shunted even for the lower speed characteristic, 
and so keep down the maximum demand for 
the designed acceleration. The starting current 
for an eight-car train is of the order of 2800A 
maximum, about 8 per cent less than for an 
eight-car train of pre-1958 stock Overall 
energy consumption is of the same order as for 
the older stock, both stocks having approximately 
the same weight and performance. On the lower 
speed characteristic the speed is matched to that 
of the old stock, and a higher speed characteristic 
is available for possible future use on outer 
sections. 

For the first time on modern stock of London 
Transport, units are fully reversible. Each of the 
new motor-cars is fitted with a sixty-four-stud 
* Wedglock ” automatic coupler which has 
been redesigned to accommodate in the limited 
space available the increased number of studs 
necessary for reversibility. 

A fundamental change has been made in the 
generation of low-tension supplies, which are 
taken from an A.E.I. motor-alternator set with 
an inductor alternator giving 6kW at 220V, 
single-phase, 850 c/s. The output to the main 
fluorescent lighting at 115V (feeding 4ft, 10W 
tubes run at 32W) is by step-down transformer. 
The SOV d.c. supplies for battery charging, 
control, brakes and doors and miscellaneous 
supplies are obtained from a separate winding 
on the main transformer, feeding a germanium 
full-wave bridge rectifier. 

The usual 46V lead-acid battery is connected 
to the rectifier terminals via a smoothing choke. 
Emergency lighting in these motor-cars is also 
fluorescent and is provided by arranging to 
feed two of the tubes in each car from the battery 
through G.E.C. transistor-inverters. This has 
enabled emergency service to be provided without 
the demands on space of additional lighting 
fittings. 

A new design of static voltage regulator has 
been provided in place of the vibrating carbon 
pattern previously used. The main transformer, 
rectifiers, smoothing chokes, and static regulator 
have been designed as a composite unit which 
can be removed from the auxiliary equipment 
case as one assembly. 

The trailer cars in these trains are converted 
vehicles of Piccadilly Line 1927 and 1931 stock, 
retaining the main body structure and frame but 
completely renovated. Fluorescent lighting is 
fed from the motor-alternator on the adjacent 
motor-car, but 50V filament lamps are used 
for emergency lighting. 
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SHORTER REPORTS 





Heavy Electricals, Ltd., Bhopal 


Tue factory of Heavy Electricals, Ltd., at 
Bhopal was formally opened by Mr. Nehru at 
an inaugural ceremony on November 6. In this 
project, which will eventually produce heavy 
electrical equipment worth nearly £40,000,000 a 
year (the bulk of India’s needs), Associated 
Electrical Industries has been closely concerned 
with the Indian Government. Switchgear and 
transformers are already being made, and before 
the end of the year transformers will be in produc- 
tion on an appreciable scale. Later heavy 
fabricated parts, water turbines and their associ- 
ated alternators, electric motors and the electrical 
equipment for the electrification of India’s 
Railways will come into production. 

The scheme was originally conceived in the 
late 1940's, and the first positive step was taken 
in November, 1955, when A.E.I. was appointed 
as Technical Consultants and commissioned to 
prepare a detailed project report. After the 
project report had been accepted by the Central 
Government of India in March, 1957, the first 
task was the construction and equipment of a 
large training school and workshop where a 
sufficient number of artisans and engineers of 
all grades could be trained during the time 
taken to build the factory itself. At present 
about 3000 men are undergoing training in all 
the techniques of manufacturing electrical 
apparatus. 

Concurrently with the training of artisans 
and junior engineers in Bhopal, more experi- 
enced engineers were sent for extended training 
courses, some for as long as three years, to the 
United Kingdom factories of Associated Elec- 
trical Industries to fit them for positions as senior 
engineers and factory superintendents. Ninety- 
seven of these men have now returned to India 
to make preparations for starting up produc- 
tion of the many departments of the factory, 
while another eighty-nine are still completing 
their training in the United Kingdom. Other 
senior engineers who will be required for the 
later phases of development at Bhopal have still 
to be sent to the United Kingdom during the 
next year or two. 

While this training programme has been in 
operation, construction of the factory itself has 
gone ahead rapidly. It will eventually comprise 
five large manufacturing buildings 800ft long 
and some 600ft wide, together with the necessary 
subsidiary service and office buildings. Initially 
work was pushed ahead with the maintenance 
building, which was equipped with tools to 
provide an engineering service for the construc- 
tion work, This building was commissioned in 
January, 1960. Next the switchgear and trans- 
former shops were put in hand. The former 
building was substantially completed in June, 
and production was initiated there on July | 
by Mr. K. B. Mathur, the chairman of Heavy 
Electricals, Ltd. Machine tools, plant and 
manufacturing equipment are now flowing 
rapidly into Bhopal, some £3,000,000 worth 
from the United Kingdom and much from the 
recently established machine tool factories in 
India itself. 

The maximum capacity of generators and 
transformers planned has been increased from 
the original SOMW to 1SOMW in view of the 
latest assessment of India’s needs. 

The construction work of the factory is being 
carried out by Indian engineers and contractors 
with the advice of a group of A.E.I. engineers 
stationed at Bhopal. This group will later be 
augmented by production engineers and demon- 
strators, who will help the management of 
H.E.L. to get production under way with all the 
precise and complicated techniques which go to 
the manufacture of large electrical apparatus. 

At the same time a complete town to house 
workers, engineers and management personnel 


is being built, and already 3000 houses and flats 
are occupied. This is a good start towards the 
housing for the 32,000 men who will eventually 
be employed in the factory when it reaches its 
final stage. The township is being planned 
on modern lines with local shopping centres, 
schools, &c., and a central shopping and com- 
mercial area. 

The cost of the factory is being met by loans 
from a consortium of British banks. A sum of 
£4,700,000 has already been made available from 
this source and additional loans totalling about 
£9,000,000 are projected, to cover capital expen- 
diture up to 1964-65. The annual value of the 
output from the factory is expected to rise from 
about £3,000,000 in 1962 to about £9,000,000 
in 1963 and about £20,000,000 in 1964-65. 


Commonwealth Telecommunications 
Report 


THE ninth general report of the Commonwealth 
Telecommunications Board, covering the period 
January | to December 31, 1959, records progress 
in several schemes for extensions to United 
Kingdom radio stations. Four new 30kW 
independent sideband transmitters were installed 
at Dorchester, and thirteen other transmitters 
at this station were due to be in service by the 
middle of this year. Plans went forward for a 
new building at Leafield to have six 100kW 
transmitters for press services and twelve 30kW 
transmitters mainly for multi-channel telegraph 
services. A new aerial system will be provided. 
Work began on modernisation at the Somerton 
aerial system, where the existing Franklin arrays 
are to be replaced by fifteen diversity pairs of 
two-unit reversible rhombic aerials. On the 
Cooling receiving station site, installation began 
of an experimental section of a multiple-element 
directional universally-steerable aerial comprising 
ninety-six unit aerials. 

Assurance has been given by the Canadian 
National Body that sufficient circuits could be 
made available in the Trans-Canada microwave 
system for Commonwealth traffic in transit 
through Canada, in the event of deterioration in 
radio conditions on the United Kingdom- 
Australia and United Kingdom-New Zealand 
direct radio circuits. 

The Australian national body reports the 
conversion of radiotelegraph circuits between 
Melbourne and London to five-unit operation 
using error-correcting multiple equipment. Simi- 
lar apparatus was introduced in the Wellington- 
Vancouver-Montreal telegraph service of the 
New Zealand Post Office, one channel of which 
is now dispatched through to London at 
Montreal for a certain period daily. This route 
via Montreal now forms the main radiotelegraph 
route from New Zealand to the United Kingdom. 
Five radiotelephone terminals were installed at 
the Kirkee transmitting station of the Indian 
Overseas Communications Service and further 
progress was made in converting radiotelephone 
circuits from double-sideband to single-sideband. 
Only two of the fifteen radiotelephone services 
operated from Poona remained double-sideband 
at the end of the year. In Ceylon a twelve- 
channel v.h.f. link was in course of installation 
between Colombo central telegraph office and the 
radio stations at Pothode and Kadirana. 


British Shipbuilding Research 
Association 


AT a recent extraordinary general meeting of 
the British Shipbuilding Research Association, 
Sir James Milne, the chairman of Council, 
disclosed that the new terms of grant aid offered 
by the Department of Scientific and Industrial 


Research for the next three years are £60,000 
per annum from the Department to be set 
against £300,000 raised by the industry, compared 
with £50,000 received per annum during the last 
five years and provided that the industry's share 
was £150,000. Expenditure throughout the 
Association’s existence had steadily risen and 
the total reached £277,000 in 1958-59 and 
£330,000 in 1959-60, while the expenditure in 
the 1960-61 period is estimated to amount to 
£435,000 including £142,000 on extra-mural 
research. Sir James expressed the hope that the 
D.S.1.R. might increase its contribution in the 
next period since research must go forward 
during difficult times. The need for additional 
staff to maintain the expanded research pro- 
gramme has put a premium on space and to 
solve this problem he said that a lease has been 
taken of Prince Consort House, on the Albert 
Embankment. This is a new building which is 
expected to be completed by the end of Novem- 
ber. 

Sir Charles Connell, the chairman of the 
research board, commented upon the progress of 
research and noted that thirty-six reports had 
been approved, while as a result of a review of 
the research programme it now covers 103 items. 
He referred to the extension of the methodica! 
series tests On Ocean-going merchant ship forms 
up to 0-85 block coefficient and to tests covering 
bow and stern variations of forms of 0-80 block 
coefficient. Stress data on ships’ structure in 
service continues to be collected and it is recorded 
that a light alloy superstructure on a liner 
proved 80 per cent effective in contributing to 
the main hull girder strength when stresses were 
measured during launching. Sir Charles noted 
the work at Glengarnock and the investigations 
into sound insulation and hull vibration, and that 
progress is being made in the study of the laws 
of natural circulation in watertube boilers, aided 
by the use of radioactive isotopes for measuring 
the density of the steam-water mixture in the 
riser tube. Other research items noted concerned 
firebricks, stresses in steam pipes, noise measure- 
ments in free-piston machinery, scavenging and 
super-charging of two-stroke engines, and the 
matching of exhaust gas-driven turbo-chargers. 
An ultrasonic method of measuring torsional 
rigidity of propeller shafts has been developed, as 
has also a transient torque recorder, and Sir 
Charles, in his review of the research programme, 
also mentioned acceleration tests on a 50,000 tons 
deadweight tanker, for measured mile procedure, 
hull roughness tests and investigations into 
seakeeping qualities. 


Physical Society Exhibition, 1961 


As a result of the recent amalgamation between 
the Institute of Physics and the Physical Society, 
the Physical Society Exhibition of Scientific 
Instruments and Apparatus will be known as 
the Annual Exhibition of the Institute of Physics 
and the Physical Society. The exhibition will 
be held from January 16 to 20 next year at the 
Royal Horticultural Society’s Old and New 
Halls, Westminster, S.W.1. Discourses (demon- 
Stration lectures) will be given on the following 
days at 5.45 p.m.: January 17, “ Hydrodynamic 
Research,” by F. S. Burt (Admiralty Research 
Laboratory); January 18, “ The Physics of the 
Oceans,” by Dr. G. E. R. Deacon (National 
Institute of Oceanography) ; January 19, “Some 
Physical Problems in Travelling at Supersonic 
Speed,” by Dr. F. P. Bowden (Laboratory for 
the Physics and Chemistry of Solids, University 
of Cambridge). Tickets are available from the 
Institute of Physics and the Physical Society, 
47, Belgrave Square, London, S.W.1. 
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New Imperial College Building 


Recent_y the first part of the new Eng- 
ineering Building at the Imperial College of 
Science and Technology was formally com- 
missioned. The old building of red brick on 
Exhibition Road was brought into use in 1884 ; 
while there were 200 students when the City and 
Guilds College became part of Imperial College 
in 1907, there were nearly 800 in 1952 (by which 
time a separate building housed chemical 
engineering) and there are now more than 1250 ; 
the figure is expected to rise to 1750 in the course 


Within a few years the firm had acquired 
considerable goodwill as millwrights and then 
was strengthened in 1852 when Mr. John Elder 
joined the firm, bringing with him a wealth of 
technical knowledge of and practical experience 
in engineering. He was responsible for the 
design and construction of a compound steam 
engine and his interest in marine engineering 
soon turned the firm’s attention to that category 
of engineering, and a set of compound machinery 
was built in 1854 for the local steamer 
“Brandon.” Within a few years of completing 
this unit of small power the company advanced 





New building of the City and 


of the expansion of Imperial College. The new 
building will accommodate 350 students of 
mechanical engineering and will form the 
eastern boundary of a quadrangle defined on the 
south and west by buildings now under con- 
struction for the civil and electrical engineering 
departments respectively. The building is of 
nine floors (compared to five, including a 
basement, in the original building) and transit 
is by lifts. Designed by Messrs. Norman and 
Dawbarn, it is of composite construction with 
structural steel and reinforced concrete frames. 
External treatment is similar to that adopted for 
the new building for the Physics Department 
(opened last month by Sir John Cockcroft) 
white mosaic columns and spandrel walls faced 
with green Swedish tiles. 


Centenary of the Fairfield 
Shipbuilding and Engineering 
Company, Ltd. 


To have completed 100 years of shipbuilding 
and marine engineering and to have weath- 
ered the economic storms of the inter-war years 
is an indication that the Fairfield Shipbuilding 
and Engineering Company, Ltd., was built upon 
a sound foundation. To record this achieve- 
ment the company has recently published a book 
which traces the progress made and describes 
and illustrates some of the more outstanding 
ships built and engined during the century just 
completed. Actually, according to the record, 
the company’s beginnings, although concerned 
with engineering, were not associated with 
marine engineering for on September 30, 1834, 
work began on the building of a small engine 
shop in Centre Street, Glasgow, with no thought 
that such a small business would eventually 
rank among the foremost shipbuilding and 


engineering companies. 





Guilds (Engineering) College 


rapidly to building propulsion machinery for 
ships of the Pacific Steam Navigation Company. 
Having become established in the business of 
marine engineering it was but a short and 
logical step to complement the building of 
engines with the building of hulls, and in 1860 
the order for the company’s first ship, the 
“Macgregor Laird,” a passenger vessel of 
966 gross register tonnage, was received from 
the African S.S. Company. This, the first of a 
long line of orders, was built at Napier’s old 
yard at Govan, but it was early evident that a 
larger establishment was necessary, and Mr 
Elder, in 1864, acquired Fairfield farm, the 
present site of the works, and proceeded to 
build a shipyard and engineering shops to his 
own layout. Meanwhile he was engaged in the 
advancement of marine engineering and invented 
a watertube boiler, paddle floats, triple and 
quadruple expansion engines, surface condensers, 
a system for heating feed water with waste gases, 
and many other allied projects. John Elder 
assumed sole control in 1868 but died the follow- 
ing year without seeing the fruition of his plans. 
However, his name is perpetuated in the John 
Elder Chair of Naval Architecture, in the 
University of Glasgow, which his widow 
endowed in his memory. 

Those were the beginnings, as recalled in the 
centenary volume, and since then the first ship 
has been followed by over 800 naval and merch- 
ant ships, having a total tonnage of more than 
2,000,000 tons gross, and machinery developing 
7,000,000 h.p. has been built. 

The building of the yard at Govan was com- 
pleted in 1871 and some years later William 
Pearce took over control and by his dynamic 
personality and many activities made the name 
of Fairfield well known. He it was who com- 
menced building fast Atlantic liners, the “ Ari- 
zona,” built in 1879, being his first record 
holder, and was also active in the construction 


of high-speed cross-Channel ships, producing 
the paddler “ Victoria,” in 1886, capable of 
crossing from Dover to Calais in one hour 
After the death of Sir William Pearce the firm 
became a public company with his son as chair- 
man, and he was followed in 1907 by Dr. Francis 
Elgar, the first to occupy the John Elder Chair of 
Naval Architecture, and in 1909 by Alexander 
Gracie. There was a change of control after 
the first world war and the firm, with orders for 
Canadian Pacific, Anchor and Donaldson liners, 
was adequately employed during the nineteen- 
twenties, but passed through a difficult period 
in the next decade, and it was in 1935 that Sir 
James Lithgow and his brother took over the 
company, to begin a new era in its history. With 
the conclusion of the second world war came 
the need to revise construction techniques and 
procedure and to replan the shipyard. These 
schemes have been carried out in stages during 
the last few years and the completion of the 
century marks a point where the old workshops 
have disappeared, fitting-out shops have been 
re-organised, berths have been re-sited and the 
replacement of the steelworking shops put in 
hand so that a new, functional, and efficient yard 
is emerging under the chairmanship of Sir John 
Erskine and forming a member firm within the 
Lithgow group of companies. Of engineering 
activities, the book calls attention to the com- 
pany’s extensive research into the development 
of turbine reduction gearing design and gear 
cutting techniques, the building of Doxford, 
Sulzer and Stork diesel engines, and also the 
company’s interest in nuclear propulsion in 
association with Mitchell Engineering, Ltd., and 
Combustion Engineering Inc., of New York. 
The centenary volume includes a note upon the 
activities at Chepstow and lists the warships and 
merchant ships built by the company in its 
100 years of existence 


Self-Contained Fire Alarm 


A BATTERY-OPERATED fire alarm has been 
introduced to this country by Fire Cry-er, Ltd., 
Jack Bridge Mill, Colden, Hebden Bridge, 
Yorks. The alarm takes the form of a continuous 
scream audible up to 1000ft in still air and able 
to penetrate throughout any private house. 


The detector is a bi-metal strip which responds 
deg. Fah; while 


at 135—140 the batteries 





This audible warning of high temperatures is battery- 
operated and needs merely to be hung up in a building 


and the siren can be tested by pressing a button 
on the casing, the sponsors point out that the 
detector can be tested with a home hair-dryer. 
By locating the alarms at carefully chosen 
points, it is claimed that early warning of a fire 
anywhere in a house can be obtained with a 
few, perhaps three, units. The batteries, if 
“leak proof,” will last for at least a year and 
give a continuous alarm for an hour. Resetting 
is inherent with fall of temperature. 
(Reply Card No. E8463] 
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Shielded Arc Welding and Flame 
Cutting Equipments 


AT an exhibition of * Rowen-Arc” welding 
equipment organised by Rubery Owen and Co., 
Ltd., Darlaston, Wednesbury, Staffs, and held 
in Birmingham recently, there was demonstrated 
the range of American Westinghouse arc 
welding equipment the firm is now making under 
licence. This was the first of a series of exhibitions 
the firm is to hold in various parts of the country, 
and it was organised in conjunction with the 
Midlands Electricity Board in whose show 
rooms the demonstrations were given. 

In addition to demonstrating the ** Rowen- 
Arc” gas-shielded, metal-arc, consumable elec- 
trode welding equipment for the semi-automatic 





Mobile equipment for automatic and semi-automatic 
gas-shielded, consumable electrode welding 


argon-arc welding of aluminium and CO, 
welding of mild steel, the “* Port-Arc” portable 
welding set shown in our illustration was 
exhibited. This equipment is quickly and easily 
adapted for the semi-automatic and automatic 
welding of mild steel and aluminium and for 
automatic spot, plug and tack welding. The 
demonstrations included CO, shielded arc welding 
of gin mild steel plate, spot welding two in 
steel plates and spot welding 18 gauge sheet to 
tin plate. 

The equipment is a completely self-contained 
unit mounted on a three-wheeled chassis, with 
stands for two gas cylinders at one end, and 
ready for coupling up to a 380V to 440V, three- 
phase power supply. The power unit is rated at 
500A at 100 per cent duty cycle and is designed 
to produce the relatively flat volt-ampere charac- 
teristics required for maximum arc stability in 
automatic or semi-automatic welding. It has a 
built-in primary contactor, pilot relay and a 
110V, single-phase, 60 cycle auxiliary trans- 
former. 

The control cabinet, to be seen at the top of 
the rear assembly on the carriage, incorporates a 
single thyratron electronic tube and operates 
from the 110V a.c. supply mentioned above. 
The wire feed rolls mounted at the rear of the 
cabinet are driven by a '/,, h.p. d.c. geared motor 
at a constant preselected speed under all loads. 
An adjustable mechanical brake on the reel 
hub is set to maintain a uniform wire tension. 
A timer mounted on the cabinet door is adjust- 
able from 8 to 360 cycles to set the weld interval 
when plug or spot welding. An adjustable 
inching speed control also mounted on the 
cabinet door provides means of automatic purg- 
ing of gas and water lines prior to the initiation 
of each welding time. A three-position switch 
is used to set the equipment for automatic, semi- 
automatic and automatic plug or tack welding. 
A 40-gallon water tank mounted in the frame 
below the control cabinet provides sufficient 
coolant capacity for the heaviest duties and water 
is circulated through the system by a motor- 
driven pump, to which power is supplied from 
the auxiliary transformer. 
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The welding gun provided is of lightweight 
plastic construction primarily designed for semi- 
automatic operation with up to SOOA. It has a 
built-in wire feed speed control, a start and 
stop switch and an inching button. Its quickly 
interchangeable electrode guide tube is self- 
centring on clamping and can be used until 
almost its full length is consumed. For plug 
and tack welding operations two types of nozzles, 
one air- and the other water-cooled, can be fitted 
on the gun to adapt it for flat, inside corner or 
outside corner welding. The air-cooled nozzle 
is designed for short run work and the water- 
cooled design for long run work producing 
identical welds. 

Another piece of equipment demonstrated at 
the exhibition was the Swiss-built ‘* Rowen- 
Gloor”” flame cutting machine which we also 
illustrate on this page. This machine is designed 
to cut mild steel plate from jin to 44in thick 
up to 7Sin long by 284in wide using templates, 
or 40in long by 20in wide using drawings on the 
guide table; a compass attachment enables 
circular cuts up to 274in diameter to be made. 
A “U-shaped assembly supports the guide 
head above the table and the flame cutting head 
on the same vertical centre line below the table. 
The arm is hinged on an intermediate arm 
pivotally supported on the rear pillar of the 
machine. 

When using a template for repetition work 
the template is secured over the guide head at 
the end of a beam projecting from the top of the 
pillar. A magnetic drive roller at the top of 
the guide head is registered on the template 
profile and automatically follows its shape to 
steer the cutting head round the workplate 
supported on the cross members of the machine 
base. The magnetic roller drive can be reversed 
so that the direction of cutting head travel can 
be selected in accordance with workpiece shape 
and size. 

When it is required to cut individual shapes to 
a drawing, the drawing is fixed on the table of a 
machine and its outline traced with a pin at the 
side of the guide head ; for this tracing opera- 
tion a serrated roller projecting from the guide 
head is lowered into frictional contact with the 
table. The roller is driven through a clutch 
and can be turned by fingertip pressure by the 
machine operator as cutting proceeds to follow 
the lines on the drawing. With this form of 
driven follower the operator can, without 
effort, trace the shape on the drawing easily 
and accurately 

Parallel! guide links built into the hinged arm 
assembly enable straight cuts to be made auto- 
matically in any preset direction across the 
tracing table. 
junction with an 


Using this mechanism in con- 
locking lever when 


inbuilt 
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tracing drawings by hand, right angle changes 
in direction can be made instantaneously to 
flame-cut accurate square corners on the work- 


piece. Through its supporting spindle the 
guide wheel has a shor ‘vertical free movement 
to compensate for any possible unevenness of 
the table surface and ensure a constant contact 
pressure of the wheel on the table 

The controls of the machine are grouped as 
a panel incorporated in the guide arm and the 
three control valves for the gases are located at 
the top of the inner end of this arm. Normally 
the machine is designed for operation with oxy- 
acetylene but oxy-propane, oxy-coal gas and 
-hydrogen can also be used for flame cutting 
The fuel gas and oxygen are conveyed separately 
to the cutting torch where they are mixed and 
four interchangeable nozzles are supplied with 
a machine. A _ potentiometer built into the 
control panel gives a stepless range of cutting 
speeds which are indicated on a tachometer at 
the side. 


[Reply Card No. E3471) 


Wheeled Carriages for Crane 
Outriggers 


To increase the scope and use of truck-mounted 
and self-propelled cranes, Steels Engineering 
Products, Ltd., Sunderland, has introduced a 
design of wheeled carriage for crane outriggers. 
Telescopic outriggers and screw jacks, which 
are necessary with practically al! but the smallest 
self-propelled and truck cranes to obtain maxi- 
mum lifting capacity, prevent further chassis 
movement of the vehicle and limit the usefulness 
of a crane when lifting maximum loads 

The new wheeled outrigger carriage, to be seen 
in the illustration, is designed to permit forward 





Carriage fitted on mobile crane outrigger to impart 


mobility when handling heavy loads 


and reverse movement of a crane with the 
outriggers extended and with a heavy or even 
maximum load on the hook. The carriage 
consists of a rocking beam suspension bogie 
which is mounted on each of the four crane 
outriggers to replace the usual blocks or packing 
Each bogie has two rollers fitted with solid 
rubber tyres. 

This equipment can only be used on a reason- 
ably level, well-made road, but it is, stated to 
make available to a crane of up to 25 tons 
capacity, in a mobile condition, duties which 
would normally be possible only by the use of 
blocked stabilisers. 


{Reply Card No. E8472) 
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Improved Braille Printing 


THe normal method of printing Braille 
characters is to emboss them, distorting the 
fibres of a special paper to form hollow dots in 
the required pattern. This has several disad- 
vantages. The paper has to be rather thick, 
and the printed matter is heavy and bulky. 
Embossed dots become worn during touch- 


this point onwards the machinery is of orthodox 
form. 

In designing the printing machine several 
problems had to be solved. ‘ Welvic”’ P.V.C. 
paste, made by Imperial Chemical Industries, 
Ltd., has proved quite satisfactory as the 
material for the dots, but its viscosity makes it 
difficult to pump. This difficulty has been over- 
come by using a “ Mono” pump, which lifts 





Solid dot printing machine. The stencil drums are immediately to the right of the operator 


reading by the blind, and are liable to be dam- 
aged by crushing during transport and storage. 
These disadvantages are overcome by the solid- 
dot method of printing Braille, developed by the 
Royal National Institute for the Blind, and now 
in use at its headquarters, 224, Great Portland 
Street, London, W.1. In its essentials the solid- 
dot process is simple. Dots of plastic ink are 
printed in the required pattern on the surface 
of thin but strong paper, and the ink dots are 
cured by passage through a heating chamber. 
The resulting printed Braille pattern is much 
better able to withstand wear and handling than 
the embossed type, and, since a lighter paper 
can be used, the printed matter is much lighter 
and less bulky. 

The machine for solid-dot Braille printing 
was designed and built by Chambon (Park 
Royal), Ltd., 8, Chase Road, London, N.W.10, 
in conjunction with the Royal National Institute 
for the Blind. It produces untrimmed, folded, 
sixteen-page sections suitable for collating, 
stitching and trimming into magazine or book 
form. Kraft paper of 28 1b substance is pro- 
cessed continuously from 3ft diameter reels at 
approximately 110ft per minute. The Braille 
dots are formed of a special P.V.C. paste, applied 
under pressure to both sides of the paper through 
a set of sixteen perforated stencils fitted round two 
contra-rotating drums. Zinc sheeting 0-010in 
thick is used for the stencils, which are perforated 
on a special-purpose transcribing machine, a 
paper embossed copy being produced simul- 
taneously to facilitate proofing. Correction of 
errors is carried out on a machine which pierces 
additional holes or obliterates by spinning 
any which are not required ; the paper proof 
is corrected at the same time as the stencil. 

Printed paper passes from the stencil drums 
through a geiling chamber, where it is heated 
to approximately 200 deg. Cent. It is subse- 
quently cooled by cold air jets and then passes 
to fan-folding and delivery mechanisms ; from 





the plastic from the 5-gallon containers in which 
it is received, and discharges it to the machine 
hopper feed. Because the gelling temperature of 
the plastic is near the flashpoint of the paper, the 
heating chamber had to be specially designed 
to prevent the paper from catching fire and, in 
case of accident, to confine the fire to the 
chamber itself. The heating chamber is of 
G.E.C. design, with two infra-red sheathed wire 
element heating panels. 

It was found that considerable static electricity 





was present in the paper after printing, and static 
eliminators are fitted in the cooling equipment 
on the delivery side of the heating chamber. 
Cleaning of the stencils is effected by nylon 
rotary brushes revolving against doctor rollers 


running in plasticiser. On the feed side of the 
machine there is a photo-electric cell to detect 
joins in the paper. Joins would affect adversely 
the reading properties of the printed sheet, and 
the photo-electric cell operates an automatic 
spray of quick-drying ink on the join; this 
enables collators to discard the affected section. 
[Reply Card No. E6451] 


Research and Industrial Polarograph 


We illustrate the Tinsley polarograph, Mark 
200, manufactured by Evershed and Vignoles, 
Ltd., Acton Lane, London, W.4., for research 
and industrial requirements. Its field of applica- 
tion covers investigations into electro-chemistry, 
stability constants of reducible compounds and 
characterisation of certain complex organic 
materials. The polarograph is capable of trace 
determination of materials in solution to better 
than 0-02 p.p.m. 

Polarograph analysis makes use of the pheno- 
menon that if the potential applied to certain 
special forms of electrode immersed in a solution 
is varied, the current flow to a second electrode, 
serving simply as an anode, follows a definite 
pattern according to the nature of the solution. 
The active electrode may be of various forms, 
one of which is the dropping mercury electrode 
consisting of a regular series of small mercury 
drops formed in the solution at the end of a fine- 
bore glass tube. The behaviour of such an 
electrode at any time thus does not depend on its 
previous history. 

The d.c. circuit used in the Mark 200 polaro- 
graph allows operation from electrode systems 
such as dropping mercury electrodes, vibrating 
and rotating solid electrodes, or pool electrodes. 
A newly designed galvanometer transistor d.c 
amplifier is incorporated. The recorder on which 
the final polarograms appear presents the trace 
on a horizontal table on which the operator may 
write the relevant experimental data. Indicators 
for voltage and sensitivity are arranged at eye 
level, and controls which are kept at the same 
setting throughout a series of experiments are 
arranged below the recorder table. 

The potentiometric recorder has an effective 
chart width of 200mm and a response time of one 
second. It embodies an integral amplifier. Two 
chart speeds are provided. Overall sensitivity 
of the polarograph is from 0-02-100 micro- 
amperes for full scale deflection. 

A peak reading unit (the subject of a patent 
application) is incorporated, which eliminates 
capacity current noise from the normal dropping 
mercury electrode and thus permits the chemist 


Polarograph with horizontal 
-table potentiometric 
recorder 


to obtain virtually undamped polarograms at all 

sensitivities without loss of resolution on both 

direct and derivative polarograms. Conventional 

damped polarograms may also be recorded. 
[Reply Card No. E3482] 
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X-Ray Spectrometer for Satellite 


ELECTRONIC equipment for one of the experi- 
ments to be carried out by the first Anglo- 
American *Scout™ space research satellite, 
planned to go into orbit next year, has been 
designed and manufactured by the Guided 
Weapons Laboratory of Bristol Aircraft, Ltd. 
The equipment is an X-ray spectrometer devel- 
oped for the Space Research Group at University 
College, London, and the Physics Department 
of the University of Leicester, which will be used 
in an experiment to obtain data for the correla- 
tion of ionospheric behaviour with solar 
X-radiation outside the atmospheric shield of the 
earth. 

The spectrometer measures the rate of incidence 
of X-rays in five energy bands within the range 
of 2 to 13A. X-rays are detected by a 
proportional gas counter which produces pulses 
of heights proportional to the energies of 
the incident X-rays. Minimum pulse separation 
is one microsecond. The pulses are amplified by 
about 72dB in a low-noise, stable-gain amplifier 
and are then sorted into five energy bands by a 
pulse height discriminator. The five bands are 
interrogated sequentially by a gate which is 
controlled by the master clock in the satellite. 
Each band is interrogated for a period of one 
second during each cycle of operation. The 
pulses occurring during each interrogation period 
are accumulated in a fifteen-stage binary counter. 
At the completion of each count, the contents 
of the counter are transferred direct to the 
telemetry system for direct transmission to the 
ground while the vehicle is in contact with ground 
stations, or for storage on a magnetic tape, so 
that it can be read when contact is made again. 

The equipment is fully transistorised and is 
designed to operate on less than 100mW derived 
from the solar cell power system in the satellite. 
The interior electronic equipment as a whole, 
including the spectrometer, is constructed in 
S4in diameter circular cards or modules. The 
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diameter 


Bristol Aircraft package (illustrated), comprising 
four modules encapsulated in polysulphide 
rubber and foaming resin, is no more than 3in 
in depth. 


Traffic Survey for Dartford—Purflieet 
Tunnel 


Tue origin-and-destination traffic survey con- 
ducted by the L.C.C., prior to the resumption of 
work on the Dartford—Purfleet road tunnel, 
provided the subject for discussion by the Traffic 
Engineering Study Group of the Institution of 
Civil Engineers on October 27. The subject was 
introduced by Mr. F. A. Rayfield, M.LC.E., 
deputy chief engineer, London County Council ; 
Sir George McNaughton was in the Chair. 

From the estuary upstream to London the 
existing sequence of Thames crossings for road 
vehicles is : Gravesend—Tilbury ferry ; Woolwich 
ferry ; Blackwall! tunnel ; Rotherhithe tunnel ; 
Tower Bridge. The Dartford—Purfleet tunnel is 
being driven under Long Reach, approximately 
midway between the two ferries, 10 miles down- 
stream of Blackwall tunnel. The survey, which 
took place in 1953, established that the tunnel 
would attract sufficient toll traffic to justify the 
estimated £10,000,000 outlay on _ tunnel, 
approaches, and link roads. The project was of 
long standing, having been suspended in_ its 
earliest stages, when war came. 

The survey was made on two days, a Sunday 
and a Tuesday, in July, at the five crossings already 
named and at Vauxhall Bridge as a western 
check point. Mr. Rayfield described the road- 
side procedure, the subsequent plotting and 
classification of journeys, and the final calcula- 
tiens to determine how many vehicles would be 
attracted to the new tunnel for reasons of 
economy. The conclusion reached was that, on 
the volumes surveyed, some 3700 private and 
2700 commercial vehicles would probably use the 
tunnel every working day 

Typical of the many points that arose in the 
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discussion, bringing out the wide choice of 
methods open to traffic surveyors, was the 
selection of the system of sampling for use on 
routes too heavily trafficked for the checking of 
every vehicle, such as the tunnels and bridges in 
in this survey. On the original survey the sample 
rate was 20 per cent, reducible to 10 per cent 
when inordinate delay occurred ; but when the 
survey was repeated in May, 1960 (in order to 
revise the prospective scale of toll charges), the 
traffic was allowed to keep on flowing until the 
interrogator was ready to accept his next vehicle, 
with the result that the sampling rate varied from 
one in three at slack times to one in fifteen at the 
rush hours. There were claims for the superior 
trustworthiness of both methods ; the group left 
it as a practical matter of balancing simplicity of 
outdoor work against complexity in expanding 
the recorded figures 

Among the facts revealed by the second survey 
was a 94 per cent per annum compound increase 
in private car traffic. The pre-war estimated toll 
of 2s. would now be at least doubled and might 
be trebled. It was estimated that the diverted 
traffic would load the tunnel to 50 per cent of its 
capacity. Some figures were quoted relating to 
the capacity of tunnels of comparable length and 
cross section (though with carriageway 3ft wider 
24ft vice 21ft) on the Pennsylvania Turnpike : 
peak daily flows exceeded 30,000 vehicles ; the 
greatest count in a single hour was 2346; in 
either direction the maximum flow varied 
between 1000 and 1400 v.p.h., depending on the 
weather and the proportion of commercial 
vehicles (normally 17 per cent); the average 
critical flow, at which a queue would begin to 
form at the tunnel mouth, was 1250 v.p.h. at 
35 m.p.h. (i.e. road space 49 yards per vehicle) 
The opinion was expressed that these figures 
confirmed that the capacity of the Dartford 
tunnel had not been over-estimated 

Details of the organisation of the survey 
provided many points for discussion ; the L.C.¢ 
has not published anything on it, but its records 
are available to supplement the existing literature 
on traffic surveys if required. Among the 
broader issues discussed there arose the question 
of the tunnel’s effect on the distribution of indus- 
try and population in Kent and Essex: the 
Mersey tunnel had contributed greatly to the 
development of Cheshire ; what development 
would result from this tunnel ? But, it was 
pointed out, the survey had had only a limited 
aim ; vastly more data would need to be collected 
before a wider study, on the long-term effects, 
could be begun ; possibly some of the necessary 
data would be forthcoming as a result of the 
impending London traffic survey, which survey 
would be a “* gargantuan ™ task, said one speaker, 
in the light of his experience on this compara- 
tively modest tunnel survey. He thought the 
London survey could hardly be mounted in time 
to start before next spring. 


Resistor Test Set 


THE EM1006 resistor digital test set illustrated 
has been introduced by Solartron Laboratory 
Instruments, Ltd., Cox Lane, Chessington, 
Surrey, to permit rapid and accurate measure- 
ment by unskilled personnel of the percentage 
deviation of a resistor from its nominal value 
A Wheatstone bridge circuit is used, and is set 
up so that the bridge will balance if the resistor 
is of its nominal value. A digital display of the 
selected value is presented to the operator. If 
the bridge does not balance when the resistor is 
inserted, One arm is adjusted in a binary step 
logic to detect the sense and extent of the error, 
both of which are digitally indicated and may 
also be printed out. The command to digitise 
can be derived in one of three ways : manually, 
internally at repetition rates variable from one 
second to ten seconds, or by remote contact 
closure. 

The reading time of the machine is 0-2 second 
per resistor ; thus, if it is used in conjunction 
with a printer, a maximum rate of five resistors 
per second can be recorded. The tester will 
handle resistors from 10f2 to 15-9MQ and the 
maximum indicated deviation is 49-9 per cenit. 
Accuracy and stability are guaranteed to be 
better than 0-1 per cent 
[Reply Card No. E8493] 
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Definite-Time Earth Fault Relay 


A sensitive d.c. polarised relay, CMU, 
designed to protect medium-voltage overhead 
lines against earth faults, by operating for very 
low values of current, has been introduced by 
The English Electric Company, Ltd., Strand, 
London, W.C.2. It is specially intended for 
lines (at voltages such as 6-6kV, LIkV and 
33kV) carried on wood poles without earth 
wires, where experience has shown that Mho 
relays and inverse time overcurrent relays may 
fail to give protection on those occasions when 
broken poles result in high-resistance earth 
faults. We learn that the relay has had extensive 
field trials with the Midland Electricity Board. 

The CMU relay incorporates a VAT timing 
unit to give a definite and adjustable time delay, 
which ensures that the relay does not trip the 
circuit breaker until the main earth-fault protec- 
tion has had time to disconnect the faulty section. 
By the inclusion of,a saturable current trans- 
former to protect the sensitive measuring ele- 
ment against large fault currents the CMU 
relay is given a suitably high thermal rating. 
In addition, the use of a polarised relay confers 
immunity against spurious operation resulting 


from mismatching in the main line current 
transformers. 
The CMU relay is fitted in a single-pole 


drawout case. The measuring element is a sen- 
sitive polarised relay, type CMG, fed with the 
rectified output of a saturable current trans- 
former which draws earth fault current from the 
main line current transformers CT (Figs. | and 2). 
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Closing of the polarised relay contacts operates 
a timing unit VAT. 

Two forms of the relay are available. In the 
first, which is self resetting (Fig. 1), two normally- 
open self-reset contacts are fitted on the timer 
unit for use in the tripping and alarm circuits. 
Operation of the relay is indicated by a mechan- 
ical flag on the timer. 

In the second form (Fig. 2), which is reset by 





hand, the timer operates an auxiliary unit VAA, 
which has one normally-open self-reset contact 
to energise the tripping circuit and one normally- 
closed hand-reset contact for blocking auto- 
reclosure. Operation of this relay is indicated 
by a mechanical flag on the auxiliary unit. 

The relay has a minimum setting of 0-1A 


which is equivalent to a setting of 2 per cent of 


normal full load, with current transformers 
having a secondary rating of SA. As the burden 
imposed on the current transformers by the 
relay is very small the effective primary setting is 
almost equal to the actual relay setting. When 
the CMU relay is used on the same current 
transformers as other kinds of protection the 
setting depends to some extent on the total 
burden connected to the relay. As indicated in 
the diagrams (Figs. | and 2) the polarised relay 
has two coils which can be connected in series 
or parallel through links in the back of the relay 
assembly. A setting of 0-1A is obtained with 
the coils in series ; the parallel connection can 
give a pick-up current of about 0-15A. 

The thermal rating of the relay varies from 
100A for ten seconds up to a maximum of 
200A for 24 seconds. The relay burden is 
0-00SVA at pick-up. In both the self-reset and 
hand-reset relays the contacts are rated to make 
and carry continuously 1250W with current and 
voltage maxima of 5A and 660V d.c. 

The timer, which can be seen in Fig. 3, is 





Fig. 3—Definite-time earth fault relay 
scaled from two seconds to ten seconds delay 
on pick-up, the interval being infinitely adjust- 
able ; drop-off is instantaneous. 

{Reply Card No. E8501} 


Photovoltaic Light Sensors 


Two silicon light-sensor devices are being 
manufactured by Texas Instruments, Ltd., 
Dallas Road, Bedford. One of these, LS221, 
is a null-sensing device consisting of two 
matched sensors connected so as to give a null 
indication when an equal amount of light falls 
on each sensor. When positioned behind a 
moving pointer or in front of a moving beam of 
light, the LS221 can indicate remotely minute 
variations of light intensity and therefore of 
pointer or beam movements. It is housed in a 
subminiature case only 0-44in long and is 
expected to find a wide field of use in such appli- 
cations as photo-mechanical tracking systems, 
servo systems, gravity meters, curve followers, 
galvanometers and so on. 

The LS222 is a horizontal light sensor designed 


specifically for punched card and tape readers 
It is housed in a subminiature glass case 0-50in 





Enlarged view of diffused junction silicon light sensor 

for punched card and tape readers. Actual size of 

the subminiature glass case is 0-Sin long by 0°08in 
diameter 


long by 0-O8in diameter and produces an output 
of over 250 microamperes with a 1000-ohm 
load under 1250 foot-candles of light. Response 
time is four microseconds so that only the 
mechanical limitations of the card or tape feeding 
systems limit the speed of operation 


Overhead Crane Wheel Flange 
Lubrication 


A Simpce, efficient automatic system for 
lubricating overhead crane wheel flanges intro- 
duced by Acheson Colloids, Ltd., Prince Rock, 
Plymouth, Devon, uses a stick of solid lubricant 
held in a spring loaded tubular holder. This 
stick contains a balanced blend of resin-bonded 
molybdenum disulphide and colloidal graphite 
by which the lubricating characteristics of 
graphite at low and medium loadings are com- 
plemented by the excellent extreme pressure 
performance of molybdenum disulphide 

This form of lubricating device can be quickly 
and easily fitted and a single stick of the lubricant 
may last for several months. In service the tip 
of the stick rubs across the wheel flange when- 
ever the crane moves and quickly imparts a dry, 
lubricating film that will not attract dust or 
other abrasives. Lubricating efficiency is un- 
affected by extremes of temperature, and the 
small amount of lubricant needed to maintain 
the film once it has been established is automatic- 
ally applied and varies according to the severity 
of the rubbing action between the flange and 
rail. The holder used is so designed that a 
stick makes oblique contact with the wheel 
flange and in selecting the stick size it is important 
to choose one which avoids any possibility of a 
film being built up on the wheel tyres. 


Launches and Trial Trips 


PLANET, light vessel ; built by Philip and Son, Ltd 
for the Mersey Docks and Harbour Board ; length 
overall 133ft, breadth moulded 26ft 6in, depth 
moulded 12ft 6in; one 4-ton anchor and Ijin 
Tayco cable, air-driven Clarke Chapman windlass : 
two compressors, four I16kW diesel-driven alter- 
nators, lantern of 685,000 candlepower and 20 miles 
range. Completed September 6 

Hese, refrigerated cargo ship; built by the 
Ateliers et Chantiers de Bretagne for the Société 
Navale Caennaise ; length between perpendiculars 
358ft 3in, breadth moulded SS5ft 10in, depth to upper 
deck 36ft lin, draught 24ft, trial speed 19-2 knots ; 
three 260kW diesel-driven generators ; two S.E.M.T.- 
Pielstick 1.9.L.9PC diesel engines coupled through 
Vulcan hydraulic reduction gears to one shaft, 
6390 h.p. Trial, August. 
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Export Council for Europe 

Following the announcement made on 
October 20 by the Rt. Hon. Reginald 
Maudling, president of the Board of Trade, 
that Sir William McFadzean, president of 
the Federation of British Industries, had 
agreed to take the lead in bringing about 
the formation of an export council for 
Europe, Sir William has now announced 
its constitution. 

The aim of the Council is to support, 
stimulate and initiate action designed to 
bring to the notice of British firms oppor- 
tunities for the expansion of exports to 
Europe. The first meeting is to be held 
early in December. 

The Council membership includes three 
representatives from Government depart- 
ments, Sir Denis Rickett from the Treasury, 
Sir Patrick Reilly from the Foreign Office, 
and Mr. G. H. Andrew from the Board of 
Trade. Representing the sponsoring bodies 
are Mr. A. Abel Smith, managing director, 
J. Henry Schroder and Co.: Mr. J. A. 
Birch, chairman, Trades Union Congress 
Economic Committee, and general secretary, 
Union of Shop, Distributive and Allied 
Workers ; Mr. A. C. Grover, chairman of 
Lloyd’s ; Sir James Hutchison, Bt., presi- 
dent, Association of British Chambers of 
Commerce, and chairman, Grampian Hold- 
ings, Ltd.; Sir Norman Kipping, director- 
general, Federation of British Industries ; 
Mr. Morton Oliphant, President, National 
Union of Manufacturers, and director, 
Tate and Lyle, Ltd.; and Mr. R. G. Thorn- 
ton, general manager, Barclays Bank, Ltd. 
There are also some eighteen individual 
members representing a cross-section of 
British industry. Mr. lon Earle has been 
appointed the chief executive of the Export 
Council for Europe, and offices have been 
taken for the Council at 21, Tothill Street, 
London, S.W.1. 


Overseas Earnings 

In its autumn review published in the 
current issue of the Bulletin for Industry, 
the information division of the Treasury 
warns that the main danger to the present 
economic situation is still insufficient over- 
seas earnings. An intensified export drive is 
called for, the review says, especially since 
less buoyant world demand makes the 
export task difficult. The review goes on 
to point out that the export task would 
become still more difficult if there were to 
be a general return in this country to increased 
costs and prices. There have been signs, the 
Treasury adds, that the underlying trend in 
Gis is again upward. The rise in income 
from employment, seasonally adjusted, accel- 
erated in the second quarter, showing a rise 
of 3 per cent on the first quarter, compared 
with an average rise of less than 14 per cent 
per quarter in the previous four quarters. 
On the other hand, company profits, which 
had been rising steeply, levelled off and were 
unchanged between the first and second 
quarters of 1960. Prices have been rising a 
little : in September retail prices were 
14 per cent above a year earlier. 

Following the introduction in the first 
half of 1960 of measures to restrain the 
growth of credit, the survey notes that the 
growth has certainly slackened. From the 


end of May to the end of September this 
year, hire purchase debt fell by £2,000,000 ; 
the liquidity of the banks has been lessened 
and the rate of increase in bank advances 
has declined; retail sales are high, but the 
total did not change much in volume between 
April and September. 

Imports are still rising but less rapidly 
than at the beginning of the year, the article 
States. Exports, however, have continued 
to fall, the level in the third quarter being 
24 per cent below that in the second, which 
was itself 3 per cent lower than that in the 
first. Investment demand has continued to 
rise strongly. The net effect of falling 
export demand, rising investment, and steady 
personal consumption, the Treasury says, 
has been that industrial production as a 
whole did not rise in the third quarter, but 
it was, however, 6 per cent above that of a 
year earlier. There has been no decisive 
easing of the pressure of demand for labour 
over the country as a whole, the review 
States ; the effect of the restrictions has 
been to slow down, considerably, the rate 
of increase of pressure on labour supplies, 
but not to bring about a fall. 


Iron and Steel 


The Iron and Steel Board has 
announced that the production of steel in 
October reached a record level of 497,000 
tons a week, compared with 441,400 tons a 
week in October, 1959. The annual rate of 
production reached 25,842,000 tons com- 
pared with 22,953,000 tons in 1959. The 
production of pig iron during October also 
set a new record of 313,900 tons a week 
compared with 269,800 tons a week in 
October last year. The annual rate of 
production of pig iron reached 16,321,000 
tons, the rate for 1959 being 14,029,000 tons. 

Preliminary results of the census of users’ 
stocks of steel taken at the end of September 
Suggest, the Board says, that stocks of 
finished steel rose by 200,000 tons or about 
5 per cent in the third quarter of this year, 
following rises of 6 and 8 per cent in the 
first and second quarters. The Board points 
out that steel sheet has again accounted for 
the greater part of the rise in stocks, 120,000 
tons having been added in the third quarter. 
During the first three quarters of this year 
stocks of steel sheet have risen by 263,000 
tons or 63 per cent. 

Usage of steel in the home market during 
the third quarter has been estimated at 
3,860,000 tons, seasonally corrected. This 
continues the record rate of usage achieved 
in the second quarter, the Board says, and 
represents an increase of 11 per cent over 
the previous best third quarter, that of 1957. 


Sterling Area Exports 


The latest statistics published by the 
Board of Trade reveal a slackening of 
exports from the sterling area in the first 
half of 1960. In the first quarter of this year 
the combined value of sterling countries 
exports had not maintained the expansion 
of the previous year. In the second quarter 
there was a slight fall, and indications for the 
third quarter for the sterling area are of a 
seasonal reduction in exports but probably 
no further underlying fall. A large part of 
the 13 per cent rise in the value of sterling 






area exports between the first half of 1959 
and the first half of 1960 was due, the Board 
States, to increased volume. 

The 1959 rise in sterling countries’ imports 
continued in the first half of this year, the 
Board of Trade says, and was particularly 
marked in the overseas sterling area where 
the value of imports in the second quarter 
was some 8 per cent higher than the earlier 
peak figure in the fourth quarter of 1957. 
The import picture seems to be again one of 
rising volume, the Board adds. The rises 
in import prices both for the United Kingdom 
and the overseas sterling area have been 
marginal since the first half of 1959 and the 
volume of imports into both parts of the 
sterling area probably rose by about 15 per 
cent, the Board suggests, between the first 
half of 1959 and January to June of this year 


Public Health Bill 


The Public Health Bill, providing for 
the replacement of local building byelaws 
by building regulations made by the Minister 
of Housing and Local Government and 
applicable throughout England and Waies 
outside the county of London, was published 
last Friday, November 11. The Bill would 
also amend provisions of the Public Health 
(Drainage of Trade Premises) Act, 1937, the 
Ministry says, and incorporate into the 
general law a number of provisions dealing 
with various aspects of public health which 
are already included in local Acts. It does 
not affect the separate system of building 
control or separate public health code in 
force within the county of London. 

The main effect of the proposed amend- 
ment of the Public Health (Drainage of 
Trade Premises) Act, 1937, on lines recom- 
mended by a sub-committee of the Central 
Advisory Water Committee which published 
its report in January this year, would be to 
enable local authorities to make charges 
subject to right of appeal to the Minister 
for the reception into the public sewerage 
system of certain trade effluents whose dis- 
charge had commenced before the 1937 Act 
was passed and which were exempted from 
control under that Act. The Ministry states 
that the Bill would classify as trade effluents 
(and hence within the framework of the 1937 
Act should they be discharged into the public 
sewers) farm effluents and effluents from 
premises used for scientific research. 


Ford Motor Company, Ltd. 


The Ford Motor Company, Litd., of 
England, announces that it has received a 
letter from Ford Motor Company of U.S.A. 
giving details of the American company’s 
intention to make an offer to purchase for 
cash all of the 17,726,804 ordinary stock 
units of £1 each of the British company that 
it does not already own. At present it 
owns approximately 54-6 per cent of the 
British company’s £39,024,248 issued ordin- 
ary share capital. The offer will be, of course, 
subject to the consent of the Treasury being 
obtained. 

The offer will be conditional, inter alia, 
upon acceptance by the holders of not less 
than 75 per cent in number and 90 per cent 
in value of the stock for which the offer is 
made, or such lesser proportion as may be 
decided by Ford Motor Company. 
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Appointments 


Mr. H. J. Buwinc, A.M.1.Mech.E., has been 
appointed sales director of Metalastik, Ltd 

Mr. N. J. Winnett has been appointed manager 
of the Swinton Works of The General Electric 
Company, Ltd. 


Mr. Jack BLACKBURN, works manager of Bon- 
nington Castings, Lid., has been appointed to the 
board of the company. 

Dr. A. Trevor CHURCHMAN has been appointed 
deputy director of the Central Electricity Generating 
Board’s Berkeley Nuclear Laboratories. 

f TAYLOR AND Sons (MANCHESTER),  Ltd., 
announces the appointment of Mr. T. H. B. Lawther 
as a technical sales executive in the mining plant 
division. 

W. C. Hotmes AND Company, Ltd., announces that 
Mr. A. J. M. Henshaw has been appointed assistant 
managing director. Mr. B. J. Duncan has been 
appointed sales manager 

Dr. CHarces RicHarD Wess has had the title of 
Reader in Mechanical Engineering in the University 
conferred upon him in respect of the post held by 
him at Queen Mary College, University of London. 

THe Ministry OF AVIATION has appointed Brigadier 
J. A. Fitzpatrick to be director of munitions on its 
defence research staff with the British Defence 
Staffs in Washington in succession to Brigadier 
C. T. D. Lindsay. 

British Resin Propucts, Ltd., has appointed 
Mr. John S. Murphy as press officer for “ Styron ” 
and “ Rockite moulding materials, and “ Cello- 
bond ” and “ Epok ” resins. 

THe Goopyear TyRE AND RuBBER COMPANY, 
(Great Brirary), Ltd., has announced the appoint- 
ment of Mr. A. H. Fuhrig as manager of its technical 
division in succession to Mr. H. L. Matheson who 
has now returned to the parent company in Akron, 
Ohio, U.S.A. 

Associatep Evecrricat INpustries, Ltd., states 
that Mr. P. L. Edwargs has retired from the manager- 
ship of the Dublin office of Associated Electrical 
Industries Export, Ltd., but will continue for a time 
as consultant. He has been succeeded as manager 


by Mr. J. W. Jackson 
Tue Unirep Steet Companies, Lid., has also 
announced that Lieut.-Commander G. W. Wells, 


managing director (production) of the company, and 
director and general manager of the Appleby- 
Frodingham Steel Company branch, becomes chairman 
of Appleby-Frodingham Steel Company. Mr. J D. 
Joy, director and deputy general manager of Appleby- 
Frodingham, becomes director and general manager 
of the branch. 

SAUNDERS VALVE Company, Ltd., announces that, 
while remaining joint managing director with 
Mr. A. L. Trump, Mr. P. T. Stephens has been 
appointed deputy chairman. Mr. P. C. E. Rose, an 
executive director, has been appointed general 
manager of the company’s industrial divisions. 

Concrete, Ltd., announces that Mr. Robert 
Mack has now moved from the East Midlands to 
take up the post of senior representative of Concrete 
(Northern), Ltd., in Manchester Mr. Walter 
Dickinson, A.M.LStruct.E., remains available for 
consultation as resident director in Manchester. 


THe Unirep Street Companies, Ltd., states that 
Mr. A. E. Bell and Mr. R. Lancaster have been 
appointed to the board of Distington Engineering 
Company, Ltd Mr. Bell becomes director and 
commercial manager, and Mr. Lancaster becomes 
director and general works manager. 

Unrrep Kincpom ArTromic ENERGY AUTHORITY 
announces the following senior appointments in its 
development and engineering group. Mr. R. V. 
Moore, formerly director of reactor design, and 
Dr. H. Kronberger, formerly director of research 
and development, have been appointed deputy 
managing directors. Mr. P. T. Fletcher will be 
deputy managing director, general management. 
Mr. Moore will be deputy managing director, 
projects; and Dr. Kronberger will be deputy 
managing director, development. Mr. S. Fawcett, 
formerly deputy director, has succeeded Mr. Moore 
as director of reactor design. The research and 


development directorate at Risley has been divided 
into two executive directorates: Dr. H. K. Hardy 
and Mr. F. W. Fenning have been appointed respec- 
tively as director of fuel element development and 
director of reactor technology. 





Mr. Georrrey B. TAyLor has been appointed a 
director of The Rhymney Engineering Company, 
Ltd., in place of Mr. W. Messer, who has retired. 


THe SHAND AND Jurs Company, of Berkeley, 
California, and Whessoe, Ltd., of Darlington, have 
concluded an extension to their mutual agreement 
giving Whessoe the exclusive right to manufacture 
S. and J. tank fittings in France and the exclusive 
right to sell these fittings within the European Econo- 
mic Community and the French Union. 


THe SHIPBUILDING EMPLOYERS’ FEDERATION 
announces that Mr. John Rannie, shipyard director 
of John Brown and Co. (Clydebank), Ltd., has been 
elected president for the coming year, in succession 
to Mr. G. Harold R. Towers, chairman and manag- 
ing director of John Readhead and Sons, Ltd. 
Mr. R. Cyril Thompson, chairman of Joseph | 
Thompson and Sons, Ltd., becomes senior vice- 
president ; Dr. Denis Rebbeck, deputy managing 
director of Harland and Wolff, Ltd., and Mr. Henry 
Robb, chairman and managing director of Henry 
Robb, Ltd., have also been appointed vice-presidents. 
Mr. George Hilton, managing director of Scotts’ 
Shipbuilding and Engineering Company, Lid., has 
been elected chairman of the Conference and Works 
Board, and Mr. Thomas Mclver, a director and 
general manager of Swan, Hunter and Wigham 
Richardson, Ltd., has been elected vice-chairman. 


Business Announcements 


CATERPILLAR TRACTOR COMPANY, Peoria, Illinois, 
U.S.A., has announced the formation in France of a 
subsidiary company, Caterpillar France S.A. 

ELLIOTT-AUTOMATION, Lid., states that its Swiss 
subsidiary, Elliott-Automation A.G., has moved into 
new and larger offices in Zurich at 32, Holbeinstrasse, 
(telephone, 47 05 70) 

Laporte INpusTrRies, Ltd., announces that it has 
purchased from Head Wrightson and Co., Ltd., 
the whole of the issued capital of the Cupola Mining 
and Milling Company, Ltd. 

Mr. R. Cressor-Warrts has established a consulting 
and designing civil engineering practice at the follow- 
ing address; c/o Lewis and Hickey, 7, Hanover Street, 
London, W.1 (telephone, Mayfair 0753). 


Mr. H. C. MARGRETT, general manager and a 
director of G.E.C. Overseas Services, Litd., a sub- 
sidiary of The General Electric Company, Ltd., has 
retired after forty years’ service with G.E.C. 


SAMUEL OSBORN AND Co., Ltd., Sheffield, has 
opened a new warehouse at 7, Milifields Road, 
Bilston, where stocks of tool steels, engineers’ small 
tools and files will be maintained for the convenience 
of customers in the Birmingham and Midlands area. 


VICKERS-ARMSTRONGS (ENGINEERS), Ltd., states 
that because of the increase in the volume of business 
for its “ Worssam "’ products, it has formed a Wors- 
sam products division. Mr. E. W. French has been 
appointed manager of the new division, and Mr. 
L. F. Worssam, sales manager. The new division 
will be based at the Crayford works of Vickers- 
Armstrongs (Engineers), Ltd., and the sales office 
will be retained at Vickers House, Broadway, 
London, S.W.1. 

BAKER-PERKINS, Ltd., Westwood Works, Peter- 
borough, has acquired Alfred Porter and Co., Ltd., 
and its three affiliated companies, of Stella Works, 
Stanley Road, Teddington, Middlesex. The opera- 
tions of Alfred Porter and Co., Ltd., will be integrated 
with William Douglas, Ltd., a member of the Baker 
Perkins Group. Mr. T. E. M. Douglas, managing 
director of the Douglas company, will be in charge of 
the joint operation and Mr. G. F. A. Crook, managing 
director of Alfred Porter and Co., Ltd., will join the 
Douglas board. 

IMPERIAL CHEMICAL INDUSTRIES, Ltd., Imperial 
Chemical House, Millbank, London, S.W.1, has 
completed the purchase of some 200 acres of land at 
Kilroot, near Carrickfergus, County Antrim, as a 
site for a factory for the manufacture of “* Terylene ” 
and possibly other man-made fibres. Site develop- 
ment at Kilroot will begin early in 1961 with a view 
to starting production in 1963. When full production 
has been achieved, a labour force of about 1150 will 
be required and, if the project sueeeeds in accordance 
with expectations, it is hoped to expand the plant 
to give eventual employment to at least 2000. During 
the construction period it is expected that the com- 
pany’s contractors will require a labour force rising 
to some 600 to 800 men in 1962-63. 


DesouTTeR BrotHuers (Hoipincs), Ltd., has 
announced the formation of a new subsidiary 
Carter Stevens (Automation), Ltd.—to carry on the 
business of Carter Stevens and Company (Engineer- 
ing), Carter Stevens and Company (Automation) and 
Blakeman Designs, all of Coventry. Messrs. W. J 
Carter, P. Stevens, G. D. Simpson, R. E. Stockley 
and D. W. Blakeman are joining the board of the 
new company 

THOMAS INDUSTRIAL AUTOMATION, Ltd., has opened 
new sales and service centres in London, Birmingham 
and Bristol. They are as follows: London, Mr 
V. J. Alan and Mr. J. C. East, 59, Victoria Street, 
Westminster, S.W.1. (telephone, Abbey 1816) 
Birmingham, Mr. D. R. Jones, A. M. Lock and Co., 
Ltd.. Newborough House, Newborough Road, 
Shirley, Solihull, Warwickshire (telephone, Shirley 
$703). Bristol, Mr. J. St. Alphonse, Western Indus- 
trial Equipment, Ltd., 54, Queen Square, Bristol, | 
(telephone, Bristol 26630). The company has also 
announced the appointment of Mr. A. Quinn to take 
charge of the service division at head office, Altrin- 
cham. 


Contracts 


Simon HANDLING ENGINEERS, Lid., announces 
that it has been awarded a contract for the supply of 
four travelling pneumatic ship-discharging plants by 
the Port of Bristol Authority. Each plant will have 
a capacity of 200 tons an hour and will be complete 
with quay conveyor installation. The value of the 
contract exceeds £500,000. 

MITCHELL ENGINEERING Group, Ltd., has been 
awarded a contract valued at approximately £440,000 
for the construction of a coal preparation plant at 
Blidworth Colliery, Notts, by the East Midland 
Division of the National Coal Board. The plant will 
be designed to clean run-of-mine coal from the 
“Top Hard” and “* Hazel” seams at Blidworth at 
a maximum rate of 400 tons per hour. 

THE TRANSFORMER Division OF ASSOCIATED ELEc- 
TRICAL INDUsTRIES, Ltd., is to build two 340MVA 
generator transformers, worth about £400,000, for 
the Central Electricity Generating Board ; they are 
the largest generator transformers so far scheduled 
by the Board. Installed at West Thurrock power 
station, they will be connected to two A.E.1. 300MW 
turbine-generator units for supply to the 275kV 
Supergrid. They will have a no-load voltage ratio of 
18.5kV/300kV, delta/star connected Tappings, 
catering for voltage variations of +10 per cent in 
eighteen equal steps, will be provided at the neutral 
end of the h.v. windings, and will be connected to 
A.E.1. high-speed resistor-transition on-load tap 
changers arranged for local electrical and remote 
electrical control. The transformers will be cooled by 
circulating the oil through oil water heat exchangers 
The core and windings of each transformer will be 
contained in an aluminium tank to reduce stray 
losses and weight. For strength and abrasive resis- 
tance when winching the transformers into position 
on site, the base and the lower part of the tank will 
be made of steel, a gasketed joint being used between 
the two parts. Each complete transformer will have 
overall dimensions of 47ft length, 22ft width and 
28ft 6in height, and will weigh 280 tons (transport 
weight about 185 tons). 


Miscellanea 


Tue October, 1960, Monthly Statistical Review of 
the Society of Motor Manufacturers and Traders, Ltd., 
contains the figures for the first six months of 1960 
of United Kingdom exports and of the exports of 
the main producing countries to all destinations. The 
United Kingdom was the second largest exporter of 
both cars and commercial vehicles, the numbers 
being : cars, W. Germany 446,042, United Kingdom 
364,298 : commercial vehicles, U.S.A. 108,432, 
United Kingdom 74,207. Of the United Kingdom 
exports, 51-5 per cent of the cars and 55 per cent of 
the commercial vehicles went to destinations in the 
British Commonwealth and Empire or Eire; by 
value these proportions are smaller, apparently 
because, compared to average prices of £388 for 
cars and £705 for commercial vehicles, Australia 
averages only £248 for cars and £590 for commercial 
vehicles, while New Zealand averages £480 for 
commercial vehicles. Outside the Commonwealth, 
there are three significant markets to which the 
United Kingdom is the largest exporter, namely the 
Irish and Argentine Republics and the Sudan. 
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French Nuclear Developments 


T= Report of the Commissariat a I’Energie 
Atomique (C.E.A.) for 1959 has now been 
published.* As well as being concerned with 
the development of nuclear energy, the Com- 
missariat is charged with attending to other 
aspects, such as military applications and sub- 
marine propulsion. While as recently as two 
years ago it had been estimated that in France 
nuclear electricity would reach the break-even 
point with other sources of power by 1965, this 
date has now been put back by a further four to 
five years, in view of the resources of natural 
gas now becoming available from the Sahara. 

The year covered by the report was the 
fourteenth since the setting up of C.E.A. imme- 
diately after the war. Between 1946 and 1952 
the principal effort was devoted to the construc- 
tion of major tools of research—two heavy water 
reactors (ELI and EL2), one Van de Graaff 
accelerator of SMV, one 25 MeV cyclotron— 
as well as the setting up of the Saclay research 
centre, the discovery and opening-up of French 
deposits of uranium, and the development of the 
production of the principal nuclear materials. 

The second period, from 1952 onwards, was 
characterised by the construction at Marcoule 
of three graphite reactors Gl, G2 and G3 for 
the production of plutonium, and the setting-up 
of an extraction plant. In the case of G2 and 
G3, the energy liberated was also utilised for 
producing electricity, so that these reactors 
became the first sources in France of nuclear 
power. 

While in the case of Marcoule electricity has 
been a by-product, the C.E.A. is continuing its 
co-operation with E.D.F. in connection with the 
nuclear power plants E.D.F. 1 and E.D.F. 2 at 
Chinon which by 1965 are to have an installed 
electric capacity of 7SOMW. 

Last year saw the attainment of criticality by 
G3 and of full production by G2 as well as the 
plutonium factory. In addition, the power of 
the reactor “* Melusine ” at the Grenoble Centre 
was stepped up, the large accelerator “* Saturne ” 
came into full service, and the pilot plant at 
Toulouse began the production of heavy water 
by fractionated distillation of liquid hydrogen. 

These seven years of the first French atomic 
programme, which also included preparations 
for the first French nuclear explosion, saw a 
sixfold increase in personnel and a rise in the 
budget which reached 2 per cent of the total 
national budget. 

Such an expansion necessitated a thorough 
overhaul of the existing organisation. This 
resulted last year in the regroupment of technical 
departments into two divisions, the Physics and 
Reactor Section, and the Nuclear Materials and 
Fuel Section, while a combined section was 
created and set up for Industrial and Adminis- 
trative matters, as well as Planning and Public 
Relations ; a separate Finance and Account 
Section was put in charge of that side of the 
organisation. 

It is anticipated that growth will continue 
during the next four years, though at a lesser 
rate. From 1960 onwards several new lines of 
research will be broached—about half as 
many as in the U.S.A.—including natural 
uranium and heavy water reactors, 
reactors, reactors employing enriched uranium, 
in particular those for the propulsion of merchant 
ships and naval vessels such as submarines. 

The report foresees the production of opera- 
tional nuclear weapons and of military power 


**Rapport.Annuel, 1959." Commissariat a lEnergie 
Atomique, 69, Rue de Varenne, Paris (Te). 








units, and in this connection the beginning of 
U235 production. Pilot and corresponding full- 
scale factories which have been studied during 
the last few years will be set up from 1960 onwards 
so as to reach completion in 1964-66. This 
effort will be in addition to the follow-up of 
the achievements of previous plans. 

Personnel.—Between January 1 and Dec- 
ember 31, 1959, the total number of employees 
of C.E.A. increased from 10,715 to 12,218 
(excluding work forces recruited overseas). 
This constitutes an increase of 14 per cent as 
compared with 18 per cent in 1958, 40 per cent 
in 1957, and 28 per cent in 1956. 

The numbers at the beginning and end of the 
year under review were made up as follows : 


Staff Others 
Headquarters 370 (441) 744 (928) 
Scientific establishments 1311 (1527) 3795 (4660) 
Industrial establishments lit (128) 1562 (1947) 
Mining research and ex- 
ploitation 176 (177) 2646 (2410) 
Total 1968 (2273) 8747 (9945) 


If temporary overseas work forces and those 
seconded from the universities are added to the 
end-of-year figure, a total of nearly 14,000 
persons is arrived at, as against 12,000 a year 
earlier. 

Research Centres.—The C.E.A. maintains 
three research centres, at Fontenay-aux-Roses 
(Cenfar), at Saclay (C.E.N.S.), and at Grenoble 
(C.E.N.G.), as well as the Centres for Military 
Applications. Construction of a fourth centre 
at Cadarache at the confluence of the rivers 
Durance and Verdon, was decided upon during 
the year. 

Cenfar.—Modernisation of this original centre 
of the C.E.A. was decided upon in 1955. This 
involved considerable planning so as to avoid 
excessive interruption of current work. The 
rebuilding involved levelling the area of 13 
hectares of this former fort, a fact which addi- 
tionally complicated the enterprise. 

The first C.E.A. reactor, “ Zoé” (ELI) is 
always in operation. Until July, 1959, it was 
used for producing radioactive isotopes and, at 
night, for the testing of materials. A large 
proportion of its personnel was transferred to 
the 1200kW swimming pool reactor “ Triton ” 
which attained criticality on June 29, and the 
swimming pool reactor “ Minerve” which 
became critical in September. “Triton” is 
intended for safety studies, and “* Minerve ” for 
precision measurements of the capture cross 
section of fuels already irradiated in high-flux 
reactors. 

Other aspects of work at this centre are plasma 
and thermonuclear research, chemistry and 
metallurgy of plutonium, mineral treatment, 
and the use of molten metals as coolants. 

C.E.N.S.—The Centre d’Etudes Nucléaires de 
Saclay is the major research institution of the 
Commissariat. Equipment includes the reactors 
“ EL2,” “EL3,” and “ Proserpine,” the proton- 
synchrotron “ Saturne,” a Van de Graaff acceler- 
ator, a cyclotron, and a linear accelerator, as 
well as numerous laboratories. 

The principal events of last year, besides 
the intensive operation of “ Saturne,” were the 
opening on April 16 of the Laboratory for the 
Examination of Irradiated Fuel (L.E.C.1.), the 
attainment of criticality of the reactor * Alizé ” 
on June 18, and in September, the installation in 
a new building of the National Institute of 
Nuclear Science and Technology (I.N.S.T.N.). 

The L.E.C.I. laboratory is equipped for the 
study of fuels after irradiation. It has eleven 
hot cells with telemanipulators and heavy 


shielding. It was intended to achieve full 
operation in October of this year 

Installation of irradiation equipment in EL3 
has been completed by the maker, Société 
Hispano-Suiza. The reactor “* Alizé,”’ completed 
in ten months, is intended for criticality studies 
of cores of enriched uranium moderated with 
ordinary water. Its power is limited to a few 
watts. 

In April, the synchroton “ Saturne ” for the 
first time was stepped up from 600 to 1100 
pulses per hour. It has been operated in two 
daily shifts on five days per week, with one 
maintenance shift on Saturdays; the designers 
required two days per week for studies and 
improvements to the beam. Three-shift opera- 
tion is to be adopted later. Various experiments 
involving mesons of over 900 MeV have been 
carried out with this equipment. 

Although it is not intended to increase further 
the number of people working at Saclay, it appears 
necessary to provide new buildings or modify 
others to house ancillary equipment. A new 
facility which came into operation is an assembly 
shop for experimental erection of cores before 
their installation. Laboratories have also been 
constructed for the “ Saturne ” synchrotron, the 
High Activity Laboratory has been enlarged, 
and a new laboratory for the manufacture of 
artificial radioactive elements is to be erected. 

C.E.N.G.—Construction of laboratories and 
workshops at Grenoble has continued with the 
object of providing facilities for 1000 people by 
December, 1960. Since its commissioning in 
April the reactor “* Melusine ” has been operat- 
ing, at first at 1200kW and more recently at 
2000kW. The reactor serves for low tempera- 
ture irradiation experiments, chiefly in connec- 
tion with the physics of the solid state, neutron 
diffraction, and radio chemistry. A “ hot cell” 
has now been added which communicates with 
the “ swimming pool” through a lock. A loop 
for irradiating samples at the temperature of 
liquid nitrogen (80 deg. K) has been added, also 
a neutron diffractometer. The electrostatic 
accelerators have been rehoused in a new build- 
ing specially equipped with appropriate shielding 
and laboratory facilities. A 150kVY machine 
supplied by the Société Anonyme du Machines 
Electrostatiques is being used as a pulsed neutron 
generator. 

C.E.N.-C.A.—The Centre d'Etudes Nucléaires 
du Cadarache was set up on November 1, follow- 
ing the decree of October 14 authorising the 
Commissariat to proceed with the necessary 
expropriations. The Centre will occupy a 
mainly wooded site of some 1600 hectares at 
the confluence of the Durance and Verdon. The 
following reactors are to be constructed there : 
“* Pégase,”’ an experimental reactor for testing 
fuel elements for gas-cooled power reactors ; 
“ Rapsodie,” a sodium-cooled fast neutron 
reactor ; and the land-based prototype of a 
submarine propulsion unit. These reactors will 
be associated with the necessary laboratories, 
workshops and other buildings. Personnel is 
due to increase from twenty at the end of 1959 
to 150 a year later, and finally to 450—S00 at 
the end of 1962. 

Military Centres.—Considerable expansion has 
taken place during the year under review in 
connection with the infrastructure of the various 
centres of the Directions des Applications 
Militaires (D.A.M.), in accordance with Govern- 
ment plans, from 1955 onwards, to enable an 
experimental nuclear explosion to be carried out 
at the beginning of 1960. This work is being 
financed for the most part by the War Ministry. 
Installations include principally: a mathe- 
matical centre, equipped with modern calculat- 
ing machinery ; high activity laboratories type 
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“ Alpha ” in which up to several kilogrammes of 
plutonium can be treated in one operation ; 
and special facilities for ballistics research. The 
D.A.M. took over the Atomic Section of the 
Directorate for the Study and Manufacture of 
Armaments ; /finally, it proceeded to construct 
at Reggane, laboratories and the tower for 
the test explosion.(*) 


PRODUCTION OF BasiC MATERIALS 


The centres of production of C.E.A. are, on 
the one hand, the Mining Divisions and their 
associated factories, and on the other, the uranium 
factories at Le Bouchet and Malvesi, and the 
plutonium centre at Marcoule. 

Of nuclear materials, the Commissariat itself 
produces natural uranium, thorium, uranium 
233, and plutonium. Enriched uranium is at 
present imported from the U.S.A.; a decision 
has been taken to set up in France a plant for 
the separation of the U235 isotope. Other 
materials such as graphite, zirconium, beryllium, 
&c., are either furnished by industry or manu- 
factured jointly. 

In 1959, the production of uranium concen- 
trates amounted to 820 tonnes, of which 300 
tonnes were produced by private mining com- 
panies in France and Madagascar. The total 
quantity was 30 tonnes more than planned. 
Because of the current danger of short-term 
overproduction and the uncertainty with regard 
to the long-term demand, French fuel produc- 
tion plans have been trimmed in conformity 
with the spaced-out programme covering the 
period until 1970. Systematic prospecting con- 
tinues, however, in order to safeguard against a 
possible future shortage of raw material. 

Up to the end of 1959 ground prospecting had 
been carried out over 80,000 square kilometres in 
metropolitan France, and 105,000 square kilo- 
metres overseas, while aerial prospecting had 
been carried out over some 580,000 square kilo- 
metres of overseas territory, approximately 
350,000 square kilometres being covered by 
this means in the review year above. 

Manufacture of concentrates is carried out at 
Bessines where capacity is being expanded to 
600,000 tonnes of ore per annum, Escarpiére, 
Bois-Noirs (initially 180,000 tonnes of urany! 
nitrate per annum), and Gueugnon. 

Production of pure metal is the task of the 
Le Bouchet plant. A special design of furnace 
has been developed for converting the raw 
material into uranium tetrafluoride which is 
then reduced with magnesium to yield the metal. 
A pilot installation is to come into service this 
year when the construction of a first industrial 
plant will also be commenced. 

The Malvési plant near Narbonne is nearing 
completion. After trial operation during the 
period April-September, 1959, 20 tonnes of 
uranium metal were produced in October, 30 
tonnes in November, and 40 tonnes in December. 
Acceptance tests had been scheduled for the 
first quarter of this year. 

Fritted uranium oxide is being produced 
commercially by the Compagnie Industrielle 
des Combustibles Atomiques Frittés (C.1.C.A.F.) 
at its Corbeville works. A process for the direct 
production of high density frits (density 10-4 
to 10-6) is being developed in collaboration 
with this firm. 

After the decree of September 17, 1958, had 
declared the project to be of public utility and 
urgency, C.E.A. commenced the setting-up of an 
isotope separation plant at Pierrelatte (Dréme). 

The principal source of thorium is urano- 
thorianite from Madagascar which is found in 
the form of monazite, ilmenite and zircon. 
From these materials the Le Bouchet plant 
produces thorium nitrate with a metal content 
of 200 tonnes per month. Besides various 
improvements to this process, an entirely new 
method is being developed, and a pilot plant is 
due to come into service this year. 

While the extraction of U233 from irradiated 





(*) The explosion took place on February 13. 


thorium continues to be studied at Saclay, the 
use of this material in reactors is considered to 
be so distant as not to warrant at present its 
manufacture on industrial lines. 

Plutonium was first obtained at the Marcoule 
purification plant in February, 1959, and various 
improvements were carried out before October 
when the first charges from the reactor “G2” 
were processed. The residue recovery plant at 
Marcoule went into regular service in September. 

Hafnium-free zirconium is being manufactured 
at the rate of 10 tonnes of oxide, per month at 
the plant of Nobel-Bozel at Lamothe. This 
material is converted into sponge metal at the 
Clavaux factory of Société d'Electrochimie 
d’Ugine ; output capacity there is 5 tonnes per 
month. The metal is converted into tubes of 
over 100mm diameter and 3mm wall thickness 
by the Comptoir d’Etirage et du Profilage des 
Métaux, while Tréfileries et Laminoirs du Havre 
produce zirconium in sheet form. Production of 
beryllium and of beryllium oxide has been cut 
back because plans for a high temperature 
reactor have been cancelled. Experimental 
tubes for use with the reactor “ EL4” (princi- 
pally for canning purposes) are being made by 
Péchiney. 


RESEARCH 


While most research is of an applied nature, 
a substantial proportion of the effort is devoted 
to fundamentals. Collaboration is close with 
the universities, the Centre National de la 
Recherche Scientifique, and the Polytechnic 
Colleges. Research contracts let by C.E.A. 
totalled 256 (196), involving a sum of 32-3 
million NF (20,000,000 NF). In France 207 
(186) patents were taken out, and 1220 (943) 
abroad, bringing the total (allowing for the 
deduction of lapsed patents) to 541 French and 
2798 foreign patents applications of which 673 
have been granted so far. Like most industrial 
firms connected with nuclear technology, the 
C.E.A. is associated with the patent holding 
company Brevatome. It also collaborates with 
Euratom in connection with the problem of the 
automation of documentation. 

High Energy Particles —With the help of 
“*Saturne,” studies have been made of the 
interaction of positive and negative ™-mesons 
at energy levels ranging between 0-38 and 1-7 
GeV (1 GeV = 1 = 10’ eV). A paper on the second 
resonance of this interaction was favourably 
received at the High Energy International Con- 
ference at Kiev in July, 1959. The spectrum 
was investigated of positive and negative ™- 
mesons produced by bombarding copper and 
carbon by 2-7 GeV-protons. Also investigated 
was the production of neutral =-mesons from 
the interaction of charged =-mesons with carbon, 
and the production of positive K-mesons by 
interactions of protons with nucleons. Pre- 
liminary work has been carried out to study the 
polarisation by diffusion of a beam of protons 
falling on a carbon or beryllium target. With 
20cm diameter, 3 litre capacity liquid hydrogen 
bubble chamber the interactions of negative 
m-mesons with protons have been studied for 
energies of 500 to 700 MeV. Over 80,000 
stereoscopic photographs are now in course of 
examination, and the first results have been 
published concerning the angular distribution of 
m-mesons elastically diffused by protons. 

Medium and Low Energy Nuclear Reactors.— 
With the help of the cyclotron, studies were made 
in particular of the elastic and inelastic scattering 
of protons and alpha particles by the zinc 
isotopes 64, 66 and 68, the accuracy of the 
magnetic analysis of the scattered particles being 
raised to a few parts per thousand of the energy. 
Other topics of experimental study included 
work on sources of polarised protons, an electron 
monochrometor, the nuclear absorption of 
photons in aluminium and carbon, and the 
production of monochromatic photons by the 
annihilation of relativistic positrons. 

In the low energy field, full use was made of 


the 5,000,000V Van de Graaff machine to study 
the nuclear cohesive forces in ruthenium, 
angular distributions in proton-neutron reactions, 
and the inelastic scatter of 3 MeV neutrons in 
bismuth and iron. The linear electron acceler- 
ator, and the time-of-flight neutron spectrometer 
installed at the reactor “EL 3,” have made 
possible the precision measurement of neutron 
capture and total effective cross sections. 

Isotope separations have been carried out for 
other services of C.E.A. or outside laboratories. 

Other Studies.—With the object of providing 
polarised nuclear targets, and in order to obtain 
a better understanding of the interaction of 
electron and nuclear spins, work was continued 
on obtaining an important degree of dynamic 
polarisation (of the order of 10 per cent). 

Research into controlled fission, after a period 
of over-optimism as regards the possibility of 
early practical results, is now proceeding in a 
more fundamental direction. Practical work is 
along three main lines: the use of toroidal 
plasma configurations in the machines “TA 
2000 * and ** Equator”; the injection of plasma 
into magnetic mirror configurations ; and the 
formation of a plasma by injecting into a rotat- 
ing magnetic field, molecular ions accelerated 
from an annular source, the ions having been 
dissociated by, for instance, a discharge set up 
in deuterium. 


FINANCE 


In the year 1959, the C.E.A. expended 1020 
million NF, of which 288 million was spent on 
research, 276 million on production, 321 million 
on raw materials and other stocks, and 135 
million on overheads of all kinds. This com- 
pares with a total expenditure of 685 million NI 
in 1958, and 461 million NF in 1957. 


British Ford Convention in Hamburg 


Last week more than 1000 representatives 
from fifteen European countries assembled at 
Hamburg for an _ international convention, 
product demonstration and display staged by 
Ford Motor Company, Ltd., with the overall 
theme of “Ford of Dagenham Comes to Europe.” 

The Convention began on November 8, and 
its early stages were devoted largely to matters 
affecting Fordson tractor marketing policy. It 
ended on November 11, and the programme 
included a spectacular display of the entire range 
of British Ford products—cars, trucks and 
tractors. 

Dagenham’s current progress is most marked 
by the gains being made with its light cars, 
tractors and heavy commercial vehicles. A 
comparison of the first eight months of the 
current year, with the same period of 1959 
shows that in the class comparable to the 
** Anglia *’ (the biggest-selling category in Europe) 
the Ford share of the market has increased from 
3-9 to 12-4 per cent in Belgium, from 2-4 to 
5-9 per cent in Switzerland, from 6-6 to 20-2 
per cent in Norway, and from 8 to 13-1 per cent 
in the Netherlands, and from 3-9 to 10-6 per 
cent in Portugal. Some 36,000 “ Anglia’s ” 
were sold to Europe during this period, and 
total sales of Dagenham-made light cars to 
Europe are expected to be up by 57 per cent this 
year compared with 1959. 

In the heavy commercial field during 1959 
sales to Europe amounted to nearly 3000 trucks ; 
by the end of 1960 they will have risen to over 
4000 


European sales of British Fordsons amounted 
to 18,800 * Majors” and “ Dextas” in 1959. 
By the end of this year this figure will probably 
reach 19,400. A great contribution to this 
growth is stated to have come from the “* Dexta,” 
which was largely designed with Europe in mind. 
The company’s share of British car exports to 
Europe amounts to 60 per cent of the total, and 
its share of tractor exports is 40 per cent. 
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Machine Tool Exposition and Pro- 
duction Engineering Show at Chicago 


No. III (Continued from page 820, November 11) 


The 1960 Machine Tool Exposition and the Production Engineering Show were 
held, respectively, at the International Amphitheatre and the Navy Pier in Chicago 


from September 6 to 16 and were attended by over 150,000 visitors. 


Compared 


to the previous exhibitions held in 1955, there has been a major increase in the 
application of numerical control to both standard and special-purpose machine 


tools. 


This article reviews the more important advances in the design, construction 


and performance of the machinery shown and deals particularly with the present 
state of automatic machine tool control in the United States. 


JONES AND LAMSON MACHINE COMPANY 

HE display of the ** Model 30-60 deg. Auto- 

Tracer ” lathe at the stand of the Jones and 
Lamson Machine Company, Springfield, Ver- 
mont, was an outstanding example of advanced 
tracer control. This single-spindle automatic 
lathe (Fig. 14) is a compact, rugged machine, 
abundantly powered to take full advantage of 
the latest developments in carbide cutting tools. 
There can be as many as four different tracing 
cuts in a single machining cycle, with up to four 
different speed changes and four different feed 
changes occurring automatically during each of 
the cuts. 

Automatic spindle speed changes in the head- 
stock are made hydraulically by multiple-disc 
clutches through constant mesh gears, and 
spindle stop is also by a hydraulic multiple-disc 
brake. The two-speed headstock permits auto- 
matic speed change during cut between two 
spindle speeds, in one only of the following 
ratios : 1:1-5, 1:2, or 1 :2-5. Change gears 
make 16 spindle speeds available ranging from 
115 to 3162 r.p.m. with a 6in spindle, and 73 to 





Fig. 14 (Above)}—Jones and Lamson ‘** Model 30-60 deg. 
lathe with automatic cycle drum control 


Fig. 15 (Right)—National Acme ‘“‘ Chuck-T-Matic ’’ 12in single-spindle 
chucking machine with hydraulic tracer control 


1830 r.p.m. with an 8in spindle. The alternate 
four-speed headstock permits automatic speed 
change during cut between four spindle speeds. 
The ratio between the low and the three higher 
speeds is 1: 1-5, 1 : 2-5, and 1:3-5. Change 
gears make 32 spindle speeds available, ranging 
from 137 to 3013 r.p.m. with a 6in spindle, and 
87 to 1910 r.p.m. with an 8in spindle. 

The tracer carriage, with chromium-plated 
bearings, rides on the hardened and ground steel 
rails of the upper bed. The tracing slide is 
positioned at a 60 deg. angle with and above 
the spindle axis. An eddy-current motor and 
lead screw drive provide infinite longitudinal 
feed selection, from-1-Sin to 40in per minute. 
The motion of the tool-carrying member of the 
tracing slide is by hydraulic servo control, 
guided by a stylus and template. A single 
template provides guidance for all four tracing 
cuts, thus eliminating multiple templates. This 
tracing unit may be cycled for either 1, 2, 3, or 4 
automatically controlled cuts. 

A typical fully automatic cycle, when using a 
four-cut set-up, would be as follows. The tracer 


Auto-Tracer *’ 


will follow through up to three roughing cuts 
using as many as four feeds and four speeds 
occurring automatically during each of the cuts 
Each feed and each speed can be used twice in 
each cut. The tool holder then automatically 
indexes to the finishing tool. The finishing cut 
is now completed, also with as many as four 
speeds and four feeds occurring automatically 
during the cut. Rapid travel, approach and return 
is provided with each pass. The depth of cut 
for each pass is automatically controlled by an 
indexing spool. Four adjustable pins change the 
relative distance between stylus and tool point, 
and the maximum radial stock removal is i4in 

The operator control station programmes the 
sequence of all machine functions within a fully 
automatic cycle. It carries all push-button or 
selector controls and is mounted on the front 
side of the headstock within easy reach of the 
operator. A drum on the control station rotates 
in relation to the tracer carriage feed screw 
This drum carries graduated dog rings which 
are adjustable. As the drum rotates, the dogs 
trip appropriate micro-switches within the 
control station to obtain various machine 
functions in their proper sequence. Individual 
potentiometers on the front side of the machine 
establish each desired feed for both tracer and 
auxiliary slides. Above each potentiometer, 
indicating lights show which feed is in operation 
Meters on the top side, one for the tracing slide 
and one for each rear slide, indicate feed rate 
in inches per minute. A chart between meters 
converts feed to thousandths per revolution. 
The feed for the facing and necking slides is 
controlled by a hydraulic flow meter 

All programming is accomplished within the 
operator zone. Since all machine functions and 
tool cutting edges are visible from this zone, 
accurate settings for their control are made 
extremely easy. Once a job has been set up, it is 
recorded on a job set-up card. A knife edge, 
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Fig. 16—Bevel gear blanks machined at the show on the chucking machine 


numbering all of the dog rings, is flipped down 
to meet the control drum. It is then a simple 
matter to read off the graduated settings for 
each individual dog ring and to record them. 


THe NATIONAL ACME COMPANY 

In addition to its well-known multiple-spindle 
automatics, the National Acme Company, of 
Cleveland, Ohio, displayed its new “ Chuck-T- 
Matic’ 12in single-spindle chucking machine 
(Fig. 15). Developed particularly to obtain 
maximum versatility within its capacity, this all- 
hydraulic, tracer-equipped lathe is ideal for 
second operation work. One or more of these 
machines can be used to supplement existing 
equipment and prevent production bottlenecks. 
The “ Chuck-T-Matic” is a_ single-spindle 
chucking machine designed to accommodate 
hydraulic tracing units on either or both slides. 
Its high speed mechanism can be either pneuma- 
tically or hydraulically operated. The variable 
speed d.c. motor drive and automatic controls 
vary the spindle speed to provide constant 
surface cutting speed to the tracer tools. This 
arrangement provides uniform finish on various 
diameters and is a great aid to prolonged tool 
life. The dual tracer attachments minimise 
handling time and let the lathe perform two 
operations in any selected sequence. There are 
no cams or gears to change, and the tracer 
templates position the preset tools which 
automatically actuate the controls to obtain 
proper spindle speed for any diameter from jin 
to 94in. 

At Chicago, the machine was demonstrated 
finishing S.A.E. 4150 steel bevel gear blanks as 
shown in Fig. 16. The ‘* Chuck-T-Matic ” is able 
to produce finished gear blanks in 113 seconds 
in two separate operations on one set-up. These 
blanks are splined and have 0-090in to 0-100in 
on the diameter for finish cutting. Utilising 
variable spindle speed at constant feed, the total 
machining time for the two operations is indi- 
cated. On an ordinary lathe approximately 24 
minutes would be required. The new machine 
saves over 90 per cent in time as well as improving 
both the quality and accuracy standards. 


Tue Fospick MACHINE Toot COMPANY 

The most interesting machine in operation at 
the booth of the Fosdick Machine Tool Com- 
pany, Cincinnati, Ohio, was the new “ Fosmatic 
54-P” precision boring machine (Fig. 17), 
equipped with tape control of saddle, table, 
spindle speeds and feeds, spindle depth, head, 
and automatic tool changing. The automatic 


tool changing unit on this machine holds up to 
100 boring, drilling and end-milling tools. It is 
controlled from the same tape control console 
which positions and controls the machine. 

The heart of the numerically controlled 
machine is its * Direct Dimension Measuring 
System.” This system sets up co-ordinate 
dimensions mechanically by aligning selected 
Class A gauges. When used with numerical 
control, the dials of the measuring system are 
automatically set by an_ electro-mechanical 
system controlled from the tape. The eight- 
channel tape employed also controls spindle 
feeds, speeds, spindle depth, head height and 
automatic tool changers. The machine thus 
becomes completely automatic, and the produc- 


tion of holes with extreme accuracy of location, 
size and depth thus becomes a reality with no 
special effort on the operator's part. 

The use of numerical control also eliminates 
much costly tooling. Proper feeds, speeds, and 
depths are punched on to a tape, decreasing non- 
cutting intervals and avoiding split-second 
decisions on the part of the machine operator 
Better tool life and perfectly machined parts are 
the result. Many times an entire job can be 
programmed with as few as five or six different 
tools even though it may have thirty or forty 
different operations involving several different 
depths of cut for each tool. Among the features 
of these numerically controlled machines are 
indicators which show the machine operation 
number and tool number, visual read-out of all 
dimensions, retention of the handwheels for 
manual control, and controls that permit the 
operator to assume control of any function of 
the machine at any time. Lights are also provided 
to signal any malfunction in the reader and 
storage circuits. Since the system is predomi- 
nantly electro-mechanical, maintenance can be 
handled by any able electrician. 


THE AMERICAN TOOL Works COMPANY 

A new numerically controlled travelling 19in 
column openside boring and drilling machine (Fig. 
18) was exhibited by the American Tool Works 
Company, of Cincinnati, Ohio. Specifically 
designed to cut machining costs in “ extra large ” 
work applications, this boring and drilling 
machine can also be set up for a number of 
“smaller” jobs—permitting set-up in one or 
more areas while machining in another area. 
The pre-selective hydraulic head employs silent, 
effortless shifting, with advance selection of 
speeds, feeds and tap leads. The precise position- 
ing of holes is established very simply by a 
General Electric control system, without re- 
quiring jigs or layout. The machine positions 
by tape control to close tolerances on both the 
“xX” (saddle) and the “ Y ” (head) axes. The 
saddle and head travel on hardened and ground 
replaceable ways, and work can be machined 
anywhere within the I5ft by 6ft working area. 

A machine of this type recently found an 
interesting application at the Food Machinery 





Fig. 17—Fosdick ** Fosmatic 54-P *’ precision 
tool 


boring machine with tape control and automatic 
unit 

















THE ENGINEER 











Nov. 18, 





wits ttt | . 





and Chemical Corporation, Hoppeston, L[llinois. 
Before it went into service, the placement of 
machined holes left much to be desired, even 
though they were produced by drill jigs and 
piloted boring bars, horizontal boring mills, 
vertical mills and jig borers. As a result, each 
hole merely became a compromise between 
accuracy and cost. The tape-controlled unit now 
satisfies two main needs. Firstly, it places the 
holes accurately and quickly. And, secondly, it 
provides both of these functions with a minimum 
of tool cost. It is a machine that places holes 
with almost the accuracy of a jig borer, with the 
speed of a radial drill and the rigidity of a 
milling machine. 

In the control unit the needed data for one 
position are read at one time and the machine 
responds instantaneously. This block reading 
reduces the size of the control equipment and the 
number of components, since there are no 
information storage circuits. The block reader 
also gives the operator the opportunity to with- 
draw and return the table from under the spindle 
to check a hole size. 


THE Norton COMPANY 
A fine example of a modern transfer line 
(Fig. 19) was installed at the stand of the Norton 
Company, Worcester, Massachusetts. This 
three-station line is employed for grinding and 
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Fig. 18—American Tool 

Works travelling 19in 

column openside boring and 

drilling machine with 

General Electric numerical 
control 


lapping all bearing surfaces on a_ six-throw 
automobile crankshaft, as shown in the accom- 
paying operation sheets (Fig. 20). On exhibit 
and operating also were the overhead rail double 
hook loaders and conveyor equipment. The first 
machine in the transfer line was the firm’s new 
10in by 30in “ Type CM-2” semi-automatic 
multi-wheel grinding machine. This unit was 
tooled to grind the four main bearings and the 
oil seal diameter of the crankshaft in one plunge 
grind. This machine will find application in 
crankshaft and camshaft bearing grinding, as 
well as other multiple wheel applications where 
up to a 30in wide span of wheels can be used. 
Grinding wheels 42in in diameter are standard 
on the machine. Wheels worn to the discard size, 
28in diameter by 12in hole, can be used on other 
grinding machines. Higher wheel speeds, up to 
8500 s.f.p.m., can also be applied to the machine 
and will reduce the grinding cycles accordingly. 

There is no sliding table on this grinder. 
This promotes rigid work support by allowing 
metal-to-metal contact between all parts from 
the workpiece to the one-piece base The 
problem of varying thicknesses of oil film on 
the ways has been eliminated. Without a sliding 
table, end location of the workpiece is accom- 
plished automatically by probing a locating 
shoulder on the workpiece and moving the 
entire grinding wheel spindle laterally to establish 





Fig. 19—Norton three-station crankshaft transfer line comprising three machines for main bearing 
diameter grinding, crankpin diameter grinding and lapping 










the correct work and wheel relationship. After 
the main bearings have been ground, the 
crankshaft is conveyed to the next machine, a 
16in by 32in “* Type CC-8 Crank-O-Matic " semi 
automatic crankpin grinding machine tooled to 
grind each of the six crankpin diameters on the 
shaft. To produce crankpins with perfect fillet 
radii has been the objective of everyone grinding 
crankpins since the beginning of the piston 
engine. Norton now has an automatic face and 
radial truing device which dresses the grinding 
wheel with this much sought-after perfect radius 
on both corners of the wheel. This device is 
part of the pin grinder and ensures the finishing 
of crankpins with the exact blended radius, 
resulting in a stronger crankshaft. 





24798 
24791" DIA. 





28%" 


Operation Data 
Machine—Norton type CM-2 semi-automatic multiwhee! grinder. 
Part—Automotive crankshaft 
Material —Forging 250 Brine!l! hardness 


Operation—Finish grind main bearings and oi! sea! diameter 
Stock removal—4 :025in on diameter 
Tolerances 
Size 0 0005in 
Finish 25 to #0 microinch r.m.s 
Taper 0: 0001in 
Size (end to end) 0: 0002in 


Production—-Pifty-five to sixty shafts per hour 
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Operation Data 
Machine— Norton type CC-8 “Crank-O-Matic’ 
machine 


crank pin grinding 


Part—Automotive crankshaft 
Material—-Forging 250 Brinel| hardness 
Operation—-Finish grind crankpins 


4) 040in on diameter 
0 008in on sidewalls 


Stock removal 


Tolerances 


Size (diameter) 0-0003in 

Shoulder width 0 002ir 

Throw 0: 0005in 

Taper +0: 0001in 

Angularity 0-002in 

Finish 35 to 40 microinch r.m.s. 


Grinding cycle per pin--Forty-five seconds 





Operation Data 
Machine—Norton No. 31 “Crank-O-Lap” lapping machine 


Automotive crankshaft 
Material--Forging 250 Brinel! hardness 
Operation—Lap main and crankpin bearings from ground quality 
Finish required 
Main bearings 12 to 15 microinch r.m.s 
Crankpin bearings 10 microinch r.m.s 
Production—Sixty to seventy parts per hour 
This operation improves the surface finish to about one-third 
of the original surface finish reading 


Part 


Fig. 20 (a), (b) and (c)—Operation data 


Another feature of the grinder is the “* Auto- 
matic Sparksplitter."" This device automatically 
positions the crankshaft in the workholders 
laterally just after the crankshaft is loaded and 
just before the workholders are automatically 
clamped. The device controls the positioning of 
the crankpin relative to the grinding wheel so 
that an equal amount of stock is removed from 
each crankpin wall. This is achieved even 
though a varying amount of stock is left on the 
walls or “ cheeks.”’ Equalising the stock removal 
ensures both walls being “* cleaned up "’ or ground 
all over. With each side of the wheel doing the 
same amount of grinding, the wheel stays 
“sharp” longer and less dressing is required 
Most important, the ** Automatic Sparksplitter " 
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Fig. 21-——Sheffield ‘* Model 182 Crushtrue ’’ multi-form grinding machine with automatic loading and 
indexing device and wheel dresser 


eliminates the ridges in the crankpin cheeks that 
result when sparksplitting is done manually. 
The operator's skill formerly required is now 
built into the machine, and the job is done 
better since the crankpin is positioned before 
grinding. 

After the main bearings and the pin diameters 
are ground, the shaft moves to the final station 
of the transfer line for final finish refinement. 
Here the “ No. 31 Crank-O-Lap” crankshaft 
lapping machine refines the finish on all the 
bearing surfaces simultaneously. Coated abrasive 
paper or cloth is the finishing medium. Arms 
carrying the abrasive paper clamp hydraulically 
on each bearing diameter. The surface refining 
action takes place as the shaft is rotated on 
centres. When the job is completed on an 
automatically timed cycle, the arms disengage, 
again automatically, and the shaft is swung 
forward to a convenient loading and unloading 
position. 


THe SHEFFIELD CORPORATION 


The Sheffield Corporation, of Dayton, Ohio, 
presented its new “Model 182 Crushtrue”’ 
multi-form grinding machine (Fig. 21) at Chicago. 
The machine is designed to grind automatically 
cylindrical forms and grooves on two or four 
parts simultaneously at wheel speeds of 9200 
s.f.p.m. At the exposition, two piston rod shafts, 
each approximately 3jin long with a jin diameter 
flange at one end of the jin diameter stem, were 
fed into a rotating cage at the front of the machine 
for indexing into the grinding position. Both 
shafts were ground simultaneously, with one 
being located above the centre line of the “* Crush- 
true” dressed grinding wheels and the other one 
below. Then the rotating cage indexed both 
parts to the unloading chute. On this application, 
the machine ground from the solid a }in wide 
groove to 0-0425in depth on the head of the 
piston rod shaft and on the stem a yin wide 
undercut to 0-010in depth, as well as removing 
0-058in stock on the diameter jin wide. At the 
same time, the machine broke three corner 
edges on the head and ground a chamfer on the 
leading edge of the head and at the end of the 
stem. All of this was done on the two parts in a 
total of six seconds floor-to-floor time. A number 
of these multi-form grinders are presently in use, 
automatically grinding similar configurations 


with 0-050in stock removal on 2000 automotive 
valves per hour. 

To understand fully the grinding technique 
that makes this high production possible, here 
follows a brief description of the * Crushtrue ” 
wheel dressing process used on this machine. 
The Sheffield ‘* Crushtrue”’ wheel dressing 
process uses a formed steel or carbide roll 
having the same profile as desired in the work- 
piece to form an abrasive grinding wheel until 
the wheel has the reverse form of the roll. 
Such ground wheels plunge grind multiple forms 
and cylindrical grooves simultaneously from the 
solid or in preformed parts. They are also used 
to plunge and traverse grind threads. Wheel 
hardnesses up to the ** U ” range can be used on 
these grinders. The wheels dressing process is 
performed with the grinding wheel and roll 
operating at 250 to 300 s.f.p.m. The roll can be 
fed into the wheel automatically or manually on 
both initial forming of the wheel as well as on 
re-dressing. Grinding is performed by a single 
dressed wheel or by double wheels separated by 


Fig. 22—Cincinnati 18in 

by 72in cylindrical grinding 
machine with “Acramatic’’ 
numerical control system 


a spacer. The rapidly rotating cage and chuckless 
workhead system has reduced non-productive 
loading and unloading time to as little as half a 
second for two parts. 

An automatic box-type “* Crushtrue ” device 
mounted above the grinding wheel is used to 
form the grinding wheel as well as to re-dress it 
after a predetermined number of parts have 
been ground. The dressing cycle is fully auto- 
matic, being initiated by the grind cycle counter, 
which stops the high speed wheelhead motor 
and starts it again after the wheel has been crush 
dressed. The machine automatically advances 
the wheelhead to compensate for the amount 
dressed off the wheel. The frequency of wheel 
dressing depends on such factors as material, 
part configuration, wheel hardness, tolerance, 
etc. On grinding applications similar to the 
above, more than 1000 parts have been ground 
between wheel crushings and about 300,000 parts 
ground before the “ Crushtrue ” rolls had to be 
reground. 

The Model 182 grinder can be used on a wide 
variety of parts and sizes, such as water pump 
shafts, snap ring grooves in needle bearing cups, 
and snap ring grooves and seal grooves in 
transmission shafts. The grinder is fully auto- 
matic, including part handling, grinding, dressing 
of the wheels and compensation for wheel 
dressing. It can also be equipped with Sheffield 
post-process gauging devices to initiate warning 
lights and signals for wheel compensation when 
part size trend is toward out-of-tolerance or to 
shut the machine down if a _ predetermined 
number of out-of-tolerance parts are produced. 

The transfer of parts into and out of the 
grinding station is performed by a 15in diameter 
cylindrical cage having part slots on the outside 
diameter and a drive roll on the inside. Its 
unique design provides precision indexing at 
five tenths of a second. Acceleration and decele- 
ration are smooth without abrupt starts and 
stops. Two parts at a time drop into the part 
slots and as the rotating cage indexes them into 
the grinding station—with one part above the 
centre line and the other below—clamping 
rolls on a pivot arm hold the parts against the 
steel drive roll which rotates them during 
grinding. In addition, the parts are end-clamped 
against a positive stop to obtain accurate lateral 
location. 

CINCINNATI GRINDING MACHINE DIVISION 

An important development in the field of 
cylindrical grinding was the introductory display 
by the Grinding Machine Division of the 
Cincinnati Milling Machine Company, Cin- 
cinnati, Ohio, of its numerically controlled 18in 
by 72in cylindrical grinding machine (Fig. 22). 
The machine has been designed to reduce set-up 
time between diameters by replacing manual 
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operations with programmed automatic opera- 
tion. Numerical control eliminates the potential 
inefficiencies caused by operator tensions or 
fatigue. Electro-hydraulic servo controls provide 
highly responsive, precise movements of the 
wheelhead and table. In addition to automatic 
operation under numerical control, the machine 
is provided with a complete complement of 
manual controls designed to obtain efficient 
operation, with a convenient, functional arrange- 
ment of the cross feed and table traverse hand- 
wheels, control levers and électiical control 
buttons. Particular attention has been given to 
eliminating the possibility of taper caused by 
thermal distortion—both the hydraulic and 
coolant units have been isolated from the machine 
bed, and the headstock has been designed to 
place the centreline of the spindle directly over 
the centreline of the table vee-way. A 2 h.p 
headstock motor and a 20 h.p. grinding 
wheel drive motor provide ample power for 
even the biggest jobs. The grinding wheel spindle 
is rigidly mounted between Cincinnati ** FILM- 
ATIC ” bearings which facilitate heaviest rough- 
ing cuts or lightest finishing cuts without adjust- 
ment. The automatic grinding wheel balancing 
device provides a simple means of balancing the 
wheel on the machine. 

The new grinding machine is equipped with 


the highly accurate absolute ‘ Acramatic ” 
numerical control system developed by the 
Cincinnati Milling Machine Company. Since it 


is an absolute system of voltage ratios, variations 
in line voltage and external signals in no way 
affect the actual machine performance. The 
control applied to the new 18in by 72in grinding 
machine is two-axis rate-controlled positioning. 
The sequence and type of operation to be per- 
formed, table reversal points, table and wheelhead 
movement, truing of a predetermined amount 
from the grinding wheel, and cycle stops for 
manual operations are all numerically controlled. 
However, for the occasional job for which the 
preparation of a numerical programme is not 
justified, the desired diameter can be manually 
preselected. The operator then presses the cycle 
start button, and the diameter is automatically 
ground to the preset size. In addition to the 
numerically controlled methods of operation 
mentioned above, this machine can be utilised 
for traverse or automatic in-feed grinding, 
completely independent of tape control. 

Typical of the many possible applications of 
the numerically controlled grinding machine is 
step grinding the 25 h.p. motor armature shaft 
illustrated in Fig. 22. The multiple diameters of 
this 544in long shaft are automatically rough and 
finish ground, with the operator merely pressing 
the cycle start button. The automatic, numeric- 
ally controlled positioning of the table and 
grinding wheel to each diameter greatly reduces 
conventional diameter-to-diameter set-up time, 
thereby reducing the cycle time and lowering the 
cost per piece. All functions of the grinding 
cycle proceed automatically under control of the 
data recorded on the punched tape input, ensuring 
consistent, efficient operation with maximum 
utilisation of the machine. The operator can 
manually select the rates of table traverse and 
in-feed, without modification of the tape. 

THe G. A. Gray COMPANY 

A fine example of the latest American practice 
in planer-type milling machines was demon- 
strated at the stand of the G. A. Gray Company, 
Cincinnati, Ohio. The machine (Fig. 23) 
provides lever-controlled extra-high spindle 
speeds up to 500 r.p.m. The housings, columns 
and rails have square lock design to absorb 
heavy cutting thrusts in both the forward and 
reverse feeding directions. The size of the milling 
machine is 48in by 16ft. It has a 10in quill, a 
50 h.p. non-swivelling rail head, and a Sin 
diameter, 30in travel bar side head with 25 h.p. 
drive. The machine is equipped with patented 
non-metallic bearings on all sliding surfaces. A 
new attachment utilises simple dial control for 
making perfect spindle adjustments. The spindle 
tram adjusts in seconds, and spindle alignment 
may be adjusted as readily as spindle speeds for 
cutting various materials. An advanced new 
feature is known as power rail levelling. By 
pressing a button the operator can read 
immediately an indicator showing if the rail is 
level, or to what degree out of level. A pair of 
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Fig. 23 Gray 48in by 
16ft planer type milling 
machine with ‘“‘ Space- 


Setter ’’ system of numerical 
control 


buttons are provided for convenient power rail 
levelling. The pendant station eliminates the 
need for control levers on the cross rail, and 
permits control from the normal operating 
position. 

The milling machine was demonstrated at the 
Show in conjunction with the “ Space-Setter ” 
device which is manufactured by the Norden 
Data Systems Division of the United Aircraft 
Corporation. Although relatively simple, the 
Gray “ Space-Setter"’ is compatible with the 
more sophisticated control phases. It is designed 
to receive later additional elements such as a 
comparator, tape punch and tape read-out, 
together with related equipment, so as to permit 
the conversion to full tape control. This con- 
version, accomplished at minimum cost in time 
and money, may be deferred without penalty 
until the technology within the customer's shop 
has advanced to a point to justify such action. 
The standard read-out exhibits large legible illu- 
minated numbers lin high that may be easily read 
from a distance of 20ft. The dimensions are pre- 
ceeded by an illuminated + or — sign indicating 
the movement of a machine element to either side 


of the zero reference point. The sign is 
illuminated in a green field, while the sign is 
presented against a red background. Tiavel 


from a zero point in either positive or negative 
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direction is displayed as an increasing value 
preceded by the appropriate + or — sign. This 
eliminates the need for additions and sub- 
tractions by the operator that have hitherto 
required time and introduced sizeable opportunity 
for costly error. The display reads to three 
decimal places for each axis and accordingly 
registers to a thousandth of an inch. The 
operator can justifiably rely on the display since 
one of the important characteristics of the system 
is that each thousandth of an inch along each 
axis has a discrete address. Additionally, the 
system is absolute in that each dimension is 
registered and reported from a common reference 
point. There is no accumulated error such as 
might be found in a lead screw. The electronic 
system has been designed so that it is completely 
unaffected by line voltage variations. 

The zero off-set feature of the unit is of 
extreme importance in minimising error and 
reducing machine manipulating time. After the 
work is positioned the operator sets the centre 
line of the machine spindle coincident with the 
zero reference point of his drawing. With the 
flick of his control dials he sets the read-out to 
zero. He may then proceed from hole and from 
surface to surface, reading dimensions on the 
display or read-out that agree exactly with those 
of his drawing. 


Fig. 24—Giddings and Lewis “ DiMil”’ horizontal contour milling machine with “ Numeripath 
control system 
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The position reference along any axis of the 
“ Space-Setter” is a precision rack. The rack 
is manufactured with great care in 8in lengths, 
with four lengths being mounted on a supporting 
base plate 32in long. Each 8in length of rack has 
a guaranteed accuracy within 0-0002in. The 
accuracy of the four sections composing the 32in 
length is guaranteed within 0-000Sin. The 32in 
long base plates containing the rack are mounted 
directly on the stationary machine element. 
The system yields accuracies within 0-00lin. 

The pick-up unit or transducer is a Norden 
binary-coded-decimal analog-digital converter 
geared to the rack by a precision pinion. The 
unit is mounted on the moving machine element 
in such a way as to offer an anti-backlash action. 
The output of this transducer is an unambiguous 
binary-coded-decimal indication of position with 
a full six decimal digits of information available. 
It is thus possible to indicate dimensions ranging 
the 000-000in to 999-999in. The Norden 
analog-digital converter is of the code disk type 
that has proved to be an extremely reliable 
component under rigorous environmental con- 





ditions by its many successful applications in 
missile and other military systems. 


GIDDINGS AND Lewis MACHINE Toot CoMPANY 


A total of fifteen machines were exhibited in 
operation at the stand of the Giddings and Lewis 
Machine Too! Company, Fond du Lac, Wiscon- 
sin, including five under punched paper tape 
discrete positioning control and one under 
magnetic tape path control. The latter unit was 
the new “No. B-20 DiMil” contour milling 
machine of horizontal design (Fig. 24). Because 
numerical control eliminates the need for tem- 
plates, the advantageous horizontal milling head 
design can be used to eliminate the restrictions 
imposed by vertical machine design. The fore- 
most benefit of horizontal construction, particu- 
larly in contour machining work, is the free fall- 
away of chips and coolant. }This ensures free 
machining, superior finishes, and an unobstructed 
view of the work-piece and cutter at all times 
during the machining operations. Regardless of 
the size of the work-piece, milling depth capacity 
remains the same on a horizontal machine be- 
cause the workpiece can be mounted to utilise 
the full depth of any feed. 

Extreme rigidity is an absolute necessity for a 
numerically controlled machine because, if 


adjustments had to be made for error-producing 
deflection, much of the value of the automatic 
operations would be defeated. Hence, the 
numerically controlled “* DiMil” is designed to 
be one of the most rigid contouring machines 
ever developed. The full-length construction of 
the bed eliminates overhang at the ends ; wide 
spacing of the anti-friction ways minimises table 
overhang at the sides. Rigidly backing up the 
cutter, head and saddle is a heavy-walled column 
with three ways. The column is always aligned 
with the bed through the use of integrally cast, 
precision-machined keys. The machine offers 
thirty-two spindle speeds and an infinite number 
of milling feeds. The spindle speeds are evenly 
distributed in geometric progression from 84 to 
1800 r.p.m. The speeds are noiselessly shifted in 
the constant mesh gear train while the spindle is 
rotating. All speed changes are instantly made 
by power through hydraulically actuated clutches. 

An important factor concerning good milling 
operation is the ability of the machine to blend 
itself into one-piece construction for maximum 
rigidity in the heaviest milling cuts. One of the 


Fig. 25—Giddings and 
Lewis Sin spindle horizon- 
tal boring, drilling and 
milling with 
** Numeripoint *’ control 


machine 


system 


more critical units in this construction is the 
quill clamp, which is located as close as possible 
to the actual milling cutter where it is compressed 
against the quill to form a solid support for mill- 
ing. With a 12in head bearing and completely 
wrapped around the quill, the manually operated 
clamp is capable of exerting a large force for 
immobilising the quill under the high strains of 
heavy milling cuts. 

The new machine is designed for operation by 
the Giddings and Lewis “ Numeripath” con- 
tinuous path control system. This control is 
available with several types of inputs to the inter- 
polator and with a choice of interpolator loca- 
tion. When the interpolator is placed next to 
the machine, the commands are fed directly to 
the machine control. This is the most economical 
installation for a single continuous path, numeri- 
cally controlled machine. When the interpolator 
is located remotely, several machines can be 
serviced from the same interpolator. Commands 
are recorded on magnetic tape which then 
becomes the input for the tape playback units 
attached to each machine. This is the most 
economical installation for an actual or con- 
templated multi-machine set-up because only the 
one interpolator is used for all machines. 
Magnetic tapes can be produced independently 


and ahead of production ; thus, interpolator 
downtime does not affect production. 
Continuous-path control systems that include 
the interpolating control linked directly with the 
machine control translate tape input data into 
electrical signals which are used to control the 
machine. This type of control can be equipped 
with manual feed-speed override, linear or 
circular interpolation, and with either binary 
coded tape or binary coded decimal-input tape. 
With numerical control, it is necessary to know 
the exact position of the cutter and workpiece so 
that the machine can be serviced for tool- 
changing without losing synchronisation with 
the magnetic tape signals. The standard scales 
and verniers will show location but not with the 
speed and ease desired for high-production work. 
For faster measuring, the firm recommends 
replacing the scales and verniers with remote 
read-out decimal measuring systems. 
Another interesting new machine on display 
was the “ No. 65-H5-T ”’ Sin spindle horizontal 
boring, drilling and milling machine (Fig. 25) 
equipped with a “* Numeripoint ” punched tape 
or dial-in control system and saddle depth 
positioning. This machine will automatically 
perform milling, positioning, boring, drilling and 
tapping; it also demonstrated step boring, 
continuous facing and full-horsepower milling 
at the Show. The punched tape discrete position- 
ing system eliminates jigs and fixtures, provides 
automatic sequencing of operation, and ensures 
optimum feeds, speeds and tool life. The machine 
may also be equipped with automatic electric 
positioning which ensures precision table and 
headstock settings on a wide variety of applica- 
tions. This system makes possible the positive, 
automatic vertical positioning of the spindle in 
the ** X ” axis and longitudinal positioning of the 
table in the “Y™” axis with accuracies of 
0-000lin. Predetermined settings are estab- 
lished by the use of rods or end measures. The 
machine elements move rapidly and accurately 
into position without over-travel. 


LANDIS TOOL COMPANY 


With a total of twenty-six cylindrical, disc and 
surface grinding machines on display, the stand 
of the Landis Tool Company, Waynesboro, 
Pennsylvania, together with its affiliate firm, the 
Gardner Machine Company, Beloit, Wisconsin, 
was one of the major attractions of the Show. 
From a technical point of view, the most interest- 
ing exhibits were : (1) a tandem installation of a 
multiple-wheel grinder and a crankpin grinder, 
resulting in fully automatic crankshaft grinding 
and handling ; (2) an automatic plunge cylindrical 
grinder for the single-purpose production grinding 
of multiple diameters, faces and shoulders ; 
(3) a precision surface grinder with hydraulic 
table traverse and saddle cross-feed ; and (4) a 
numerically controlled cylindrical grinding 
machine equipped with the Warner and Swasey 
** Probomat ” tape-controlled positioning 
systems, and a special size-control gauging unit 
developed by the Airborne Instruments Labora- 
tory, of Deer Park, New York. 

In a highly unusual display of industrial censor- 
ship, the management of the Landis Tool 
Company withheld technical data on and photo- 
graphs of this equipment from THE ENGINEER, 
at the same time requesting that no descriptions 
of the machinery be published in our pages. 
Certain international marketing and sales con- 
flicts between the American parent company and 
its European and U.K. affiliates are said to be the 
reason for this strange request, which we abide 
by only under protest. Indeed, we would say to 
Mr. M. A. Hollengreen, the president of Landis, 
that in a world of ever closer distances and better 
communications, it is futile and foolish to offer 
technological advance to one part of the globe 
while withholding it from another. We can only 
suggest that readers interested in the develop- 
ments mentioned address their own request for 
information directly to the firm’s British affiliates, 
Landis Lund Limited. 

(To be continued ) 
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TUNNELLING MACHINES 


852,537. August 7, 1957.—TUNNELLING MACHINES, 
Bade und Co. G.m.b.H., Lehrte, Hannover, 
Germany 


The tunnelling machine described has a forward 
assembly comprising a boring head A driven by a 
motor and gearbox. This forward assembly pivots 
about a pin B on a swivel mounting integral with a 
rigid chassis assembly comprising a tubular girder D, 
two diagonal girders E, a cross structure and two legs 
F. The forward assembly is supported by a cross 
girder with two wheels G at each end. The chassis 
assembly is partly supported by two rollers H fixed 
to the legs F as well as the rollers G. Paths in the 
tunnel for these rollers are cut by a rotary cutter J. 
In order to strengthen the articulation of the forward 
assembly on the chassis the rear end of the casing of 
the gearbox is fitted with a shoe K which is free to 
slide on a guide rail. The guide rail has a projection 
which interlocks with the shoe to prevent the forward 
assembly tilting on to the chassis. On both sides of 
the sub-assembly comprising the boring head and 
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gearbox pins L are fixed for the articulation of two 
hydraulic thrust units M capable of independent 
operation. Their other ends articulate on pins with 
feet N and the extensible ends of a double hydraulic 
prop O carried on a supporting frame which articu- 
lates with the legs F of the chasis assembly. Thus the 
forward assembly (the boring head, motor and gear- 
box) can be swivelled about its pin B by pressing the 
feet N against the sides of the tunnel by the double 
prop O and then actuating the upper thrust unit M 
according to the direction required The thrust 
units M are also used to advance the forward assembly 
and the chassis by extending them both together. 
To bore a tunnel curving upwards or downwards, the 
wheels G can be moved nearer or further away from 
the cross girder supporting the boring head so that 
the boring head can be displaced and inclined in 
relation to the tunnel. A scraper elevator lifts the 
spoil on to a conveyor belt P supported at its rear 
end by rollers which follow the tracks cut by the 
rotary cutter J.— October 26, 1960. 


ELECTRICAL ENGINEERING 


852,137. July 26, 1956.—RECTIFIER INSTALLATIONS, 
Siemens-Schuckertwerke Aktiengesellschaft, 
Berlin and Erlangen, Germany 

This invention relates to rectifier installations 
comprising a plurality of elements and a protective 
device for rendering inoperative all the rectifier 
elements on the occurrence of a “ non-operative ” 
reverse current. By this is meant any reverse current 


No. 852,137 


which is not set up during the normal working of the 
rectifier installation. The example shown in the 
drawing represents a phase of a mechanical rectifier 
installation comprising a contact device A, which 
may be either mechanically driven by eccentrically 
moving shafts or electro-magnetically driven. A 
conductor B leading to the contact A is surrounded 
by an iron ring C, the state of magnetisation of which 
gives an indication of the passage of non-operative 
The ring is provided with a winding 


reverse currents 














D connected to a tripping winding of a magnetically 
controlled short-circuiting device E, so designed that 
it bridges the contact devices of all the operational 
phases of the installation simultaneously on respond- 
ing. When the short-circuiting device E has res- 
ponded, the state of magnetisation of the ring C 
cannot change again, even if a forward current 
should flow through the phase shown of the rectifier 
installation, before the opening of the main switch. 
The cores C of the different rectifier phases may 
each be provided with auxiliary windings F which 
serve for the subsequent determination of the direc- 
tion of magnetisation. Alternatively, the current 
flowing through these windings directly initiates, 
upon back magnetisation of the said windings by 
means of non-operative reverse currents, a continuous 
signal, for example, by firing a discharge tube, trip- 
ping a hinged relay or the like.--October 26, 1960. 


852,601. June 20, 1957._-SyNCHRONOUS ELECTRIC 
Morors, Société Steb, 6, Rue de Sebastopol, 
Courbevoie, Seine, France. 

This invention has for its object to provide a 
synchronous motor incorporating a permanent 
magnet rotor which will start automatically under 
variable frequency conditions. As shown in the 
drawing, the motor includes a stator of the kind 
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usually incorporated in induction motors. A perman- 
ent magnet A is rotatably fitted to the shaft B through 
the agency of a roller bearing. An intermediate 
member C including two diametrically opposed 
projections D and E is fitted with a tight fit between 
the roller bearing and the magnet. An induction 
rotor of squirrel cage form is secured to the shaft 
adjacent the magnet A. One of the flanges, for 
example the flange F, may be made of a resistant 
material, so as to give the rotor circuit an electrical 
resistance calculated to produce, during operation, a 
torque which is practically independent of the slip 
within a large range of values. The flange G register- 
ing with the magnet is made of copper and includes 
two arcuate slots H and J arranged symmetrically 
with respect to the centre of the flange G. The 
projections D and E on the intermediate member C 
fitted inside the magnet and forming a support for 
the latter engage the slots so as to restrict to angular 
movement the rotation of the magnet with respect 
to the induction rotor. The two sections forming 
the rotor, namely the permanent magnet and the 
actual induction rotor, show, under the action of the 
rotary field produced by the stator, properties which, 
being of substantially opposed nature, are advan- 
tageously associated. In the case of a feed voltage 
of high frequency, the rotary field produced by the 
three-phase winding at the moment at which the 
starting begins, assumes a high speed with respect to 
the magnet A and to the induction rotor. The 
starting is thus obtained under the action of the 
induction rotor until a speed near synchronism is 
reached. The magnet will be driven at the begin- 





ning through the agency of the flange G and of the 
projections D and E and will assume with respect to 
the induction rotor an oscillatory movement the 
frequency of which decreases gradually, while its 
amplitude increases gradually. When the speed of 
the rotor is near synchronism, this oscillatory move- 
ment reaches an amplitude corresponding to the 
length of the slot H or J. Experience has shown that 
these oscillatory movements allow the magnet to 
act on the flange through the agency of the projections 
D and E with more energy in the direction of rotation 
of the field than in the opposite direction. At a 
given moment, the action of the magnet will be 
sufficiently energetic for the movable system to be 
actually synchronised to synchronous speed and the 
induction rotor will play no further operative part 
Considering the case of a field voltage at a compara- 
tively low frequency, say ten times lower than 
before, the driving effort of the induction rotor will 
be very small, while, in contradistinction, the magnet 
will begin acting a long time before the synchronous 
speed is reached, so that the motor can start casily 
In an intermediate case, starting is always obtained 
through the associated action of the induction rotor 
and the magnet, the former being predominant in 
the case of high frequencies and the latter being 
predominant in the case of low frequencies. In a 
practical embodiment, starting has been obtained 
automatically within a range of frequencies extend- 
ing between 10 cycles and 200 cycles.October 26, 
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TELECOMMUNICATIONS 
852,091. April 4, 1956.—CRAsH PostTION INDICATOR 
National Research Council, Sussex Drive, 


Ottawa, Ontario, Canada 

The present invention proposes a radio beacon 
type of crash position indicator which is based on 
the concept of mounting the indicator in a broad, 
flat asymmetrical casing having a deploying surface 
oriented at an inclination to the direction of travel 
of the aircraft. This surface, on release of the ind- 
cator at the moment of crashing, acts to provide a 
drag that will convert the forward motion of the 
indicator, or at least a substantial part of such for- 
ward motion, to transverse motion away from the 
aircraft As appears from the drawings showing 
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one embodiment of the invention, the overall shape 
of the casing A of the indicator may be approxi- 
mately that of a shallow truncated pyramid the base 
of which is almost a part of a cylinder but more 
accurately a part of a cone. The conical outer wall 
B, is shaped to replace a portion of the skin of the 
aircraft at the area in which the indicator is to be 
mounted, and the exact shape will thus vary with the 
aircraft design. This outer wall is generally rectang- 
ular in outside periphery and is secured to an inner 
wall C thus serving to define the space in which the 
radio transmitter ts housed. The transmitter itself 
is not shown in detail but is represented by the block 
D mounted between an antenna consisting of a pair 
of plates E extending approximately parallel to the 
outer wall of the casing. Batteries F are embedded 
in a suitable mass G of foam plastic and then mounted 
adjacent the plate antennae —. Afier the transmitter 
arts have been mounted in the casing A formed 
y the walls B and C, all remaining empty spaces are 
filled with a pourable foam plastic of a type that will 












862 


subsequently set. This foam plastic will completely 
surround the parts in the casing and serve to absorb 
mechanical energy on impact. At the same time it 
will assist in providing a high strength to weight 
ratio to withstand aerodynamic and landing stresses 
and in keeping low the specific gravity of the device 
as a whole which should be much less than unity so 
that the device will float high in water. It is cal- 
culated that the device illustrated in the drawings 
will withstand impact with a hard surface when 
travelling at a speed of the order of 100ft per second 
without collapse or damage severe enough to prevent 
transmission. The method of release may consist of 
shear pins or the like that will allow the device to 
slide forward out of its socket, into the airstream on 
impact ; or a release mechanism operated by crash 
detection means.—October 26, 1960. 
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ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Now. 21.—Bristrot. anp West oF ENGLAND BRANCH : 
Grand Hotel, Bristol, “ Heavy Industry Control Gear,” 8 p.m. 

Thurs., Now. 24.—SoutTn Lonpon Brancu : Greyhound Hotel, 
High Street, Croydon, Surrey, “ Stage Illumination,” F. E 
Brown, 8 p.m 

Pri., Nov. S-Covenray AND Disraict Brancn: E.M.E.B. 
Sports and Social Club, Merrick Lodge, Sandy Lane, Coventry, 
“ A History of Tape Recording,” G. Dawson, 7.30 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 


To-day, Nov. 18.—-Harrogate, Yorks, Conference on “ Selling 
Capital Goods.” 


BRITISH INSTITUTION OF RADIO ENGINEERS 

Tues., Nov. 22.—Sourn Western Section : School of Manage- 
ment Studies, Unity Street, Bristol, “ Transistors in Control 
Circuits,” E. Wolfendale, 7 p.m. ye SOUTHERN SECTION : 
Technical College, Farnborough, “ Radio Aids for Automatic 
Landing Developed by the Blind Landing Experimental Unit,” 
J. S. Shayler, 7 p.m. 

Wed., Nov. 23.—Exectro-Acoustics Group : London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower 
Street, London, W.C.1, “ aoa and Subjective Require- 
ments for Loudspeakers,” F. H. Brittain, 630 p.m. ye West 
Mip.anps Section: Birmingham University, Edgbaston, 
Birmingham, Discussion on “ The Various Routes to Pro- 
fessional Qualifications in Electronic Engineering,” 6.15 p.m. 

Sourn Wares Secrion: Welsh College of Advanced 
Technology, Cardiff, “ Radio Navigational Aids in Aircraft,” 
6.30 p.m. 

BRITISH INTERPLANETARY SOCIETY 

To-day, Nov. 18.—Royal Geographical Society's Lecture Hall, 
1, Kensington Gore, London, S.W.7, One-day Joint Symposium 
with the Institute of Navigation, on “ Space Navigation,” 
10 a.m 

Sat., Nov. 19.—Tudor Room, Caxton Hall, London, S.W.1, 
“ British Participation in Space Research,"’ D. Andrews, 6 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 

Twes.. Nov. 22.—NorntTH Western ReGion : Engineers’ Club, 
Albert Square, Manchester, “ Automatic Control of Coal- 
Fired Plant,” H. B. Weston, 2.30 p m. 

Wed., Nov. 23.—-MIDLAND Reaion : Birmingham Exchange and 
Engineering Centre Stephenson Place, Birmingham, 2, 
Discussion on “ The Factories Acts in Relation to Boilers and 
Pressure Vessels,"” opened by H. Entwistle, 10.30 a.m. 


ILLUMINATING ENGINEERING SOCIETY 
Mon., Nov. 21.—Leeps Centre : British Lighting Council, 24, 
Aire Street, Leeds, |, “ Eye Strain and Glare Disabilities in 
Relation to Artificial Lighting,” G. Black, 6.15 p.m. 
Mon. Nov. 28.—Bimmincuam Centre: Regent House, St. 
Phillip’s Place, Colmore Row, Birmingham, “ Production of 
Light Sources,” H. R. Ruff, 6 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Mon., Nov. 21.—-East ANGLIAN Section : Lecture Hall, Public 
Library, Ipswich, “ Shaw Process,” Noel Shaw, 7.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 
Tues., Nov. 22.—-Memorial Building, 76, Mark Lane, London, 
C3, “ The Automatic Control of Naval Boilers,” J. P. H. 
Brown, and W. J. R. Thomas, 5.30 p.m 

Wed., Nov, 23.—Junion Lecture : South East Essex Technical 
College, Longbridge Road, D: . “Atomic Energy,” 
L. Bovey, 2.30 p.m. 

INSTITUTE OF METALS 

Wed., Nov. 23.—MAancnester METALLURGICAL Soctery : 
Manchester Literary and Philosophical Society, George Street, 
Manchester, “ New Aspects of the Electron Theory of Metals,” 
G. V. Raynor, 6.30 p.m. 

Thurs., Nov. 24.—Bimmimscuam_ Locat Section: College of 
Technol . Gosta Green, Birmingham, “ General Metal- 
hurgical Rrobiems in the Motor Industry,” R. J. Brown, 
6. p.m. 

INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Wed., Nov. 23.—NorTHern Centre : Victoria and Station Hotel, 
Preston, “ Glass Fibre Reinforced Plastics,” G. O. Gurney, 


7.30 p.m. 

Mon., 4 28.—Scormsn Centre: North British Hotel, 
Edinburgh, “ Vehicle Engine Cooling System Operation and 
Techniques Busstenes to Minimise Maintenance Cost,” 


INSTITUTION OF CHEMICAL ENGINEERS 
Twes., Nov. 22.—-NortH Western Brancu : Chemical Engineer- 
ing Lecture Theatre, Manchester College of Science and 
Technology, Jackson Street, Manchester, 1, “ New Develop- 
ments in the Bulk Supply of Chemical Reagents,”” 3.30 p.m 
INSTITUTION OF CIVIL ENGINEERS 


Twes., Nov. 22.—Great George Street, Westminster, London, 
5.W.1, Joint ing with the Institution of Electrical Engineers, 





“The Aswan Hydro-Electric Scheme,” V. Furuskog and 
G. Kennedy, 5.30 p.m. 4 

Thurs.. Nov. 24.—Inroanmat Discussion : Great George Street, 
Westminster, London, S.W.1, “ The Operation of the General 
Conditions of Contract for Works of Civil Engineering 


Construction,” 


introduced by A. M. Holbein, 5.30 p.m. 





INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Nov. 18.—NoartH STarrorpsnire Sus-Centre : Technical 
College, Stoke, “* Radiocommunication in the Power Industry ."’ 
E. H. Cox and R. E. Martin, 7 p.m. 

Sat., Nov. 19.—LonpDON GRADUATE AND STUDENT SECTION 
Visit to Tower Bridge, 3 p.m. 

Mon., Nov. 21.—NortTH-Eastern Centre : Neville Hall, Westgate 
Road, Newcastle u Tyne, “ Radiocommunication in the 
Power Industry.” E. H. Cox and R. E. Martin, 6.15 p.m. 

Suerrie.p Sus-Centre : Angel Hotel, Brigg, “ Subscriber 
runk Dialling,” D. A. Barron, to be read by H. E. Francis, 
7 p.m. NortTH WesTern Centre EDUCATION Discussion 
Cimcie : Engineers’ Club, Manchester, Discussion on “* The 
Teaching of Electrical Network Theory and its Applications in 
Electrical Engineering,” opened by F. E. Rogers, 6.15 p.m. 
Western Suprty Group: South Wales Institute of 
=ngineers, Park Place, Cardiff, Films, 6 p.m. & WesTeRn 
Urisation Group: S. Western Electricity Board Demon- 
stration Theatre, Old Bridge, Bath, “ The Characteristics and 
Protection of Semiconductor Rectifiers,” D. B. Corbyn and 
N. L. Potter, 6 p.m. %& Reapino District Brancu : George 
Hotel, King Street, Resing, “ Electronics in the Postal Mail 
Services,”” G. P. Coppin, 1S p.m. % Lonpow~ Grapuate 
AND STUDENT SECTION : Place, London, W.C.2, “ Mag- 
netic Amplifiers in Power Engineering,” M. J. Pope, 6.30 p.m. 

Tues., Nov. 22.—Institution of Civil Engineers, Great George 
Street, Westminster, London, S.W.1, Joint meeting with the 
Institution of Civil Engineers, “‘ The Aswan Hydro-Electric 
Scheme,” Furuskog and G. F. Kennedy, 5.30 p.m. 

NorTH-Western Suprprty Group: Engineers’ Club, 

anchester, “ The Logical Design of Electrical Networks 
using Linear Programming Methods,” U. G. W. Knight, 
6.15 p.m. 

Tues. to Thurs., Nov. 22 to 24.—-ELECTRONICS AND COMMUNICA- 
TIONS SecTION : Savoy Place, London, W.C.2, Conference on 
* Electronic Telephone Exchanges,” 5.30 p.m. 

Wed., Nov. 23.—-SouTH-West SCOTLAND Sus-CENTRE : Institution 
of Engineers and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
“ A Survey of Street Lighting and Its Future,"”” W. R. Stevens 
and H. M. Ferguson, 6 p.m. SOUTHERN CENTRE : Central 
Electricity Generating Board ces, 111, High Street, Ports- 
mouth, “ Applications of Operational Research Techniques to 
C.E.G.B. Plant Problems,” A. W. Ingram, 6.30 p.m. 

Thurs., Nov. 24.—Cameripct ELECTRONICS AND MEASUREMENT 
Group: Cavendish Laboratory, Cambridge, “ Television 
Recording : A Survey of the Problems and Methods Currently 
in Use,” J. Redmond, 8 p.m. pb ay MIDLAND CENTRE 
EpucaTion Discussion Cimcie : College of Advanced Tech- 
nology, Birmingham, Discussion on “ The Study of Non-Linear 
Circuits at Under-Graduate Level,” opened by D. G. Tucker, 


6 p.m, 
Sat.. Nov. 26.—LONDON GRADUATE AND STUDENT SECTION 
Visit to Strand Electric and Engineering Company, Ltd., 


.30 p.m. 
Mon., Nov. 28.—Arsorrre _p Disrricr Meetino : Unit Cinema, 
3 (Tels.) Training Bn., R.E.M.E., Arborfield, Berks., Film 
Evening, 7 p.m. %& Epucation Discussion Circie : Savoy 
Place, London, W.C.2, Discussion on “ Training for Research,” 
opened by G. H. Rawcliffe and G. A. V. Sowter, 6 p.m. 
te East ANGLIAN Sus-Centre: Electric House, Ipswich, 
“An Introduction to Electronic Computers,” R. C. M. 
Barnes, 6.30 p.m. ye Mersey AND NortTH WALES CENTRE : 
Royal Institution, Colquitt Street, Liverpool, “ Thermistors— 
Their Theory, Manufacture and Application,” R. W. A. Scarr, 
and R. A. Setterington, 6.30 p.m. % SouTH MIDLAND 
ELECTRONICS AND EASUREMENT Group: James Watt 
Memorial Institute, Birmingham, “ Static Switching,” G. L. 
Butcher, 6 p.m. % NortH STarrorpswHime Sus-CenTre : 
Mechanical Institute, Crewe, “ A Survey of Street Lighting 
and its Future,” W. R. Stevens and H. M. Ferguson, 7 p.m. 
k Western Uriisarion Group: S. Western Electricity 
oard Lecture Theatre Centre, Bristol, “ Discrimination 
between H.R.C. Fuses,”’ E. Jacks, 6 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues.. Nov. 29.—39, Elmbank Crescent, Glasgow, Informal 
meeting, “* Does Prefabrication Pay ?."’ 6.30 p.m 


INSTITUTION OF HIGHWAY ENGINEERS 


Fri., Nov. 25.—NorTHERN BRANCH : Union Hall, Whitehaven, 
“ Bridges in the West Riding, with particular reference to the 
Wentbridge Viaduct,”’ N. H. Buchi, 7 p.m. ¥ NortH Eastern 
BRANCH : University of Durham Science Laboratories, Durham 
City, “ Highway Design,” W. S. Hydes, and A. W. Jacomb, 
7 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Nov. 18.—ScormsnH Brancu: Technical College, 
Dundee, “ Corrosion Fatigue,” A. W. Scott, 7.30 p.m. 

Tues., Nov. 22.—Luprication Group: 1, Birdcage Walk, 
Westminster, London, S.W.1, Discussion on “ Bearing 
Corrosion,” 6 p.m. %%&% EAsTeRN Brancu : Dujon Restaurant, 
Bedford, ** Developments in High Nickel Alloys for Heat and 
Corrosion Resistance,” J. Hinde, 7.30 p.m. ¥ Rucsy SuB- 
BRANCH : College of Engineering Technology, Rugby, Repeti- 
tion of the James Clayton Lecture, “ The Future of Air- 
Breathing Engines in Aviation,” S. G. Hooker, 6.30 p.m. 
% Scottish Granuartes’ SecTion : South Engineering Building, 
The University, Glasgow, “ Some Aspects of the Design of 
Feed Heaters,” I. C. Finlay, 7.30 p.m. ¥& SOUTHERN 
Grapuates’ Section : Grand Hotel, Brighton, “ The Dragon 
Reactor Experiment,” G. E. Lockett, 7.30 p.m. 

Wed., Nov. 23.—Orptnary Meetine : 1, Birdcage Walk, West- 
minster, London, S.W.1, “ Blaenau Ffestiniog and Other 
Medium-Head Pumped Storage Schemes in Great Britain,” 
H. Headland, 6 p.m. ¥& SOUTHERN BRANCH : Apprentices’ 
Training School, Vickers-Armstrongs, Ltd., Weybridge, Joint 
meeting with the Royal Aeronautical Society, “ The Art of 
Developing Aero-Engines,” A.C. Lovesey,6.10 p.m. 

Thurs., Nov. 24.—NorTH EASTERN BRANCH : Stephenson Building, 
Claremont Road, Newcastle upon Tyne, “ Relation between the 
Critical Alternating Propagation Stress and Crack Length for 
Mild Stee!”, N. E. Prost, 6.15 p.m. 

Fri., Nov. 25.—NortH Eastern Grapuates’ Secrion : Ruther- 

Newcastle upon Tyne, “ Photoelasticity,” 


Mon., Nov. 28.—Yor«sume Brancn: Afternoon visit to 
. Bradford : Institute of Technology, 
Bradford, “ Planned Maintenance,” . Jones, 7.15 p.m. 

SOUTHERN GRADUATES’ SECTION : All day visit to Vauxhall 
Motors, Ltd., Luton. 


INSTITUTION OF PLANT ENGINEERS 

Thurs, Nov. 24.—Merseysipe AND N. WaLes BrancH : The 
Blossoms, Chester, “ Breakdowns—Another Year of Case 
Histories,” J. Sword, 7.15 p.m. x SHEFFIELD AND DisTRICt 
Braancn : Grand Hotel, Sheffield, “The Introduction of 
Planned M Sys ." A. PF Sted 30 p.m. 

Fri, Nov, 25.—-BiRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, “ British Railways Electrification . 
W. B. Marrian, 7.30 p.m. 

Mon., Nov. 28.—West AND East YorksHime BRraNcu : Houlds- 
worth School of Applied Science, The University, Leeds, 
on Building of a Modern Oil Tanker,” W. S. Brown, 
30 p.m. 
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INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Nov. 21.—-Suerrrecp Grapuate Section : Samuel Fox 
and Co., Ltd., Stocksbridge Works, Near Sheffield, “‘ Machine 
Too! Lubrication,” A. E. Annable, 7 p.m. 

Fri., Nov. 25.—NortH MIpLanps REGION : Louis Room, St 
James Restaurant, St. James Street, Derby, “* Developments in 
Dimensional Accuracy,” K. J. Hume, 7 p.m 

Mon., Nov. 28.--NoRTH WESTERN REGION: Reynolds Hall, 
Manchester Col of Science and Technology, Manchester, 
“ Machine Tool velopment as Seen at Olympia, 1960,” 
Norman Stubbs, 7.15 p.m. ye East anp West RIDINGS 
ReGION : Grand Hotel, Grosvenor Room, Sheffield, ““ Member- 
ship Qualifications,” H. W. Hodson, 6.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Wed., Nov. 23.—West oF ENGLAND Section: Royal York 
Hotel, Bath, Joint meeting with the Plastics Institute, “ Colours 
—Their Uses and Developments,” H. G. White, 8 p.m. 

Thurs., Nov. 24.—Humpersipt Section : Hammonds Restaurant, 
Hull, “ The Trend of Polymer Developments for the Rubber 
Industry,” L. Mullins, and W. C. Wake, 8 p.m. 

Mon., Nov. 28.—-MANCHESTER SECTION: Engineers’ Club 
Albert Square, Manchester, “ Casting in the Rubber Industry, 
G. P. Slater, 6.45 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Fri., Nov. 25.—-MIDLAND COUNTIES BRANCH : Byng Kendrick 
Suite, College of Advanced Technology, Gosta Green, Birming- 
= 6, * The Architect and the Developer,”’ J. Seymour Harris, 

0 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Nov. 18.—Pepys House, 14, Rochester Row, West- 
minster, London, S.W.1, Chairman’s Address, “ Simple 
Instruments for Tanks and Pipelines,”’ E. M. Baskerville, 7 p.m 

Fri., Nov. 25.-Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, Annual General Meeting, 7 p.m 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, Nov. 18.—-Lecture Theatre, Mining Institute, Neville Hall, 
Newcastle upon Tyne, Symposium on “ Reorganisation of 
Some Tyneside Shipyards,” 6.15 p.m. 


PLASTICS INSTITUTE 


Mon., Nov. 21.—City of London College, Moorgate, London, 
E.C.2, “ The Future,” V. E. Yarsley, 6.15 p.m. 

Tues., Nov. 29.—Empire Restaurant Hall, Olympia, London 
Symposium on “ Plastics and Corrosion,” 2.15 p.m. 


REINFORCED CONCRETE ASSOCIATION 
Tues., Nov. 22.—MIDLAND COUNTIES BRANCH : Birmingham and 
Midiand Institute, Paradise Street, Birmingham, “ Brazil, 
Venezuela and Mexico,” A. J. Gordon, 6 p.m. 
ROYAL AERONAUTICAL SOCIETY 
To-day, Nov. 18.—-SIXTEENTH British COMMONWEALTH LECTURE : 


Institution of Mechanical Engineers, 1, Birdcage Walk, 
London, S.W.1, “ The Story of Indian Air Transport,” J. R. D 
Tata, 6 p.m. 


Mon., Nov. 21.—Institution of Mechanical Engineers, 1, Birdcage 
Walk, London, S.W.1, “My First Ten Years in Aviation,” 
Sir Thomas Sopwith, 6 p m. 

Tues., Nov. 22.—Library, 4, Hamilton Place, London, W.1, 
— Considerations of V/STOL Aircraft,” P. L. Sutcliffe, 

p.m 

Wed., Nov. 23.—Library, 4, Hamilton Place, London, W.1, 
“ The British Space Programme,” M. O. Robins, 7.30 p.m 

Mon., Nov. 28.—-Library, 4, Hamilton Place, London, W.1, 
“ The Farmer's Viewpoint,” J. B. Farrant, 7 p.m 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Sat., Nov. 26.—-MINING SuRVEYORS GENERAL MEETING : Welbeck 
Hotel, Nottingham, “ Offshore Mineral Exploration,” R.H 
Garnett, 10.30 a.m 


ROYAL SOCIETY OF ARTS 


Wed., Nov. 23.—John Adam Street, Adelphi, London, W.C.2 
“ Learning to Read : An Experiment,” I. J. Pitman, 2.30 p.m 


ROYAL STATISTICAL SOCIETY 


Mon., Nov. 21.—-BmmiIncHam Group : Birmingham Exchange 
and Engineering Centre, Stephenson Place, Birmingham, 2, 
“ Public Opinion Polls,” C. A. Moser,6.15 p.m. ¥ EpiInsurGH 
Group: Chamber of Commerce, 25, Charlotte Square, 
Edinburgh, * Statistical Methods as Aids to Business Manage- 


ment,” Hunter-Thomson, 7.30 p.m. _ 
Wed., Nov. 23.—Gtascow Group : Royal College of Science and 
Technology, Glasgow, C.1, “* Some Problems of Sampling for 


Large-Scale Enquiries,”’ P. J. Lane, 7.30 p.m 


SOCIETY OF ENVIRONMENTAL ENGINEERS 
Wed., Nov. 23.—Imperial College, Exhibition Road, London, 
S.W.7, “ Vibration Testing and Instrumentation of Large 
Stores,”” 6 p.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., Nov. 22.—CHELTENHAM SECTION Belle Vue Hotel, 
Cheltenham, “The Operation and Control of ERNIE,” 
7.30 p.m. 

Thurs., Nov. 24.—Cuester Section : Lecture Theatre, Adminis- 
tration Building, The Associated Ethyl Company, Ltd., Oil 
Sites Road, Ellesmere Port, Wirral, “ Maintenance and 
Operational Experience of a Data Logging Installation,” 


D. C. Austin, 7 p.m : 
Fri., Nov. 25.—ScortisH  S&CTION : The University, Glasgow, 


“Instrumentation of a Space Vehicle,” A. E. Roy, 7.15 p.m 


TELEVISION SOCIETY 
Fri.. Nov. 25.—Cinematograph Exhibitors’ Association, 164, 
Shaftesbury Avenue, London, W.C.2, “ Measurement Tech- 
niques for Television Broadcasting, L. E. Weaver, and I. J 
Shelley, 7 p.m. 
UNIVERSITY OF LONDON 
To-day, Nov. 18.—- University College, Chemistry Lecture Theatre 


Gower Street, London, W.C.1, “ The History of the Petroleum 


Industry,” R. J. Forbes, 5.30 p.m 
UNIVERSITY OF LONDON, KING'S COLLEGE 
Wed.. Nov. 23.—Strand, London, W.C.2, “ Vibration Mills and 

Vibration Milling,” Part 3, H. E. Rose, 5.30 p.m 
WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


‘-day, Nov. 18.—39, Elmbank Crescent, Glasgow, “ Selection, 
" Testing pao Use of Steel for Caterpillar Tractors,” W. Sellars 
and W. J. Cormack, 6.45 p.m. 
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NICKEL ALLOY STEELS 


1960 7 





ensure reliability in liquid springs 















Weight saving is essential in aircraft designs and in choosing the steels for their 
retractable undercarriages, the Dowty group at Cheltenham turned to well-tried 
steels based on nickel, chromium and molybdenum, which offer attractive strength 
weight ratios. 

These steels, which are covered by S95, S97 and S99 aircraft specifications (industrial 
near equivalents are En24, En25 and En26 respectively), have high tensile values 
which permit dimensions, notably cylinder wall thickness, to be reduced to a minimum. 
Ductility measured in percentage elongation, remains adequate. 


TYPICAL MECHANICAL PROPERTIES OF 


cal NJ 2 SG... GIVEN BELOW: 



































size SERS TRESTESET Lets t—~4 ae | ak By utilising the better properties obtain- 
} — 1 able in more highly alloyed nickel alloy 

4” sq. | Oil quenched 830°C. tempered 650°C. 64 | 69 20 52 steels, dimensions can be reduced, lighter 

2” dia. | Oil quenched 830°C. 60 | 70 20 53 constructions produced, distortion through 

6” sq. | Oil quenched 830 C. tempered 590°C. 62 | 71 18 39 heat treatment minimised and reliability 
| and economy achieved. 






Please send for our publications entitled, ‘The Mechanical Properties of 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Stee/s’ 


MOND NICKEL 


: > THE MOND NICKEL COMPANY LIMITED : THAMES HOUSE: MILLBANK - LONDON: SW1 
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A.C. & D.C. 
OTORS * 
r 
M British Standard 
AND Totally Enclosed 


Motor 





GENERATORS 


MANUFACTURERS OF 


A.C. MOTORS 4-350 B.H.P. 
D.C. MOTORS 4-200 B.H.P. 
ALTERNATORS 4-125 K.V.A. 
MOTOR GENERATOR SETS 
GENERATORS 4-150 K.W. 
INVERTED ROTARY CONVERTERS 
MARINE MOTORS, ETC. 






IUGH J. SCO 
€ CO(perasr) LID 


VOLT WORKS, BELFAST 
| N. IRELAND 
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10.000-60.000 lb/hr 


of steam can be provided by Foster Wheeler 
Package Boilers. These boilers are of water 
tube design and can be arranged for semi or 
fully automatic operation. Factory assembled 
as complete units they require simple 
foundations only, each unit being semi-portable 





Units are being operated to provide steam pressures 
to 1,200 p.s.i. and final steam temperatures to 
865°F. Drum internals can be fitted to permit a 
steam purity guarantee of | p.p.m. solid carry-over 
when boiler water is maintained within approved 
concentrations. Superheaters can be provided 

which are of the fully drainable type and easily 
withdrawn for maintenance purposes. 


The illustration shows a typical installation of three 
Foster Wheeler Packaged Boilers installed for the 
Esso Petroleum Company at Trafford Park 

Each Boiler providing steam at 14,000 lb/hr 

with a steam pressure of 200 p.s.i.g. at 450 F. 


\r 


FOSTER WHEELER LIMEPED 



















































FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3._ Telephone: KENsington 6363 
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YORKSHIRE IMPERIAL METALS LIMITED 











3” “ POLYORC B”’ Tube laid by Stirlingshire & Falkirk Water Board 


down to earth... 


There is no need to 


“pipe dream” about future trends 
in water mains. “* POLYORC B”’ 
unplasticised P.V.C. is proving 
itself now in actual installations 

up and down the country 

as the material of the future for 


water distribution. 


with 


YORKSHIRE 
IMPERIAI 





“POLYORC B” 


UNPLASTICISED P.V.C. 
—the tough, new plastic pipe 
for underground water mains and services 


Send for | ven will be interested also in 
your copy | ** POLYORC BH,” HIGH IMPACT, 
h | RIGID P.V.C. TUBES AND FIT- 
of ve | +TINGS—the non-corrosive, general 
“Polyorc B” | 
| 
| 


| 
| 
| 
| 
purpose piping material for | 
publication industry. 
May we send you details? | 

to-da y 
y L 


HEAD OFFICE—P.O. BOX 166, LEEDS 
TELEPHONE: LEEDS 7-2222 


Delivery from stock. 


ENGINEERING PLANTS 





The Crockatt Feed 
Water Filcer removes 
suspended impurities such 
as oll, grease, etc., from 
the feed water. Filter 
mats quickly changed for 
cleaning. High or low 
pressure as required in 
sizes up to 5S” bore 
Quick delivery 


W. CROCKATT & SONS LTD PARNLEY sTREET 


The Crockatt 


VALVE RESEATER 


saves steam—saves time 


The Crockatt Valve Reseater is operated by one 
man and is self-centering in the valve chest. Suitable 
for flat or mitred seats and quickly adjustable. Makes 
a true face, free from knurling WITHOUT DIS- 
TURBING THE PIPELINE. Moderately priced 


AN INDISPENSABLE PIECE OF EQUIPMENT IN ALL STEAM 


The Crockatt 


FEED WATER FILTER 


removes ; impurities 





15 







































Solinometers, Boiler | 
| Tube Brushes, Floor 





| Sanders, Terezzo | 

Surfacers, etc 

Liise on request | 
——— <_<. a 
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SUPERHEATERS 
FOR LANCASHIRE BOILERS 








Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 
Sugden Superheaters are 
of particular value where 
auxiliary steam boilers 
are used. 





SUGDEN 


MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 
Telephone 


: TRAFFORD PARK 2520 


LIMITED 
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CROSS- ‘ROLL 


ae SLEWING RING 





INSTALLATION 
METHOD 1 


EXTERNAL 
GEAR TEETH. 


EXTERNAL SEALS. 
SPIGOT LOCATION. 


SIMPLICITY AND ECONOMY OF INSTALLATION 


The bearing is supplied assembled, pre- -loaded and lubri- 
cated, only fitting in position is required. 


NO CENTRE POST REQUIRED 


This leaves a large area on centre line free to accommodate 





INSTALLATION 
METHOD 2 


No. 1 INVERTED 
BUT WITH 
INTERNAL SEALS. 


SPIGOT LOCATION. 





controls, power cables and other services. 


RIGID OPERATIONAL STABILITY 
The principle of twin paths and pre-loaded cross rollers 
effectively interlocks crane superstructure and base, elim- 
inating “‘rock”’. 





INSTALLATION 
METHOD 3 


INTERNAL 
GEAR TEETH. 


INTERNAL SEALS. 





LOCATED BY INCREASED |_ s 
No. OF INSTALLATION SCREWS. 


VIRTUALLY MAINTENANCE FREE 


aa Except for lubrication approximately twice a week (to 
‘A recharge labyrinth seal) no maintenance required between 
major plant overhauls. 


PRECISION MANUFACTURE 





INSTALLATION 
METHOD 4 


NO GEAR 
TEETH. 


INTERNAL SEALS. 








N | 


| 


[ } 
va | 
r 


SPIGOT LOCATION. i 


-—f. Compared with other types of slewing ring, the totally 
enclosed, pre-loaded, CROSS-ROLL BEARING with 
precision ground tapered rollers and hardened roller paths 

<4 sets new standards for the erection of heavy structures. 


—_ 












Ke 
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. bt ah 











manufactured in Great E Britain in collaboration with British Timken. 


PRIESTMAN BROTHERS LIMITED - HULL - ENGLAND - TEL 75111 


BCA 
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WHAT SMITHS MEANS TO INDUSTRY 
IN TERMS OF 


REMOIE 
INDICATION 


In terms of remote indication, the name SMITHS means 
a vast and comprehensive range of instruments of “stand- 
anything, go-anywhere” robustness. 

For example: 

SMITHS ELECTRIC TACHOMETRY 

Indicates such functions as speed and r.p.m., with a wide range of 
Indicators and Generators employing single, three phase a.c., or 
direction sensitive d.c. systems. 











* Generators may be interchanged without Indicator 
re-calibration. 





* Multi-Channel Recorders can be provided for use with 
Smiths Electric Tachometers. 






* Two Indicators can operate from one Generator. 






* Automatic Control, functioning at predetermined speeds, 
can be included in the equipment. 






A POINT WORTH NOTING 
All Smiths Instruments 

are backed by a comprehensive 
after-sales service 







A typical 4° watertight 
square flange mounting 
r.p.m. indicator with a 
novel form of prismatic 
illumination 


: The industrial business of 
INDUSTRIAL DIVISION 5S. Smith & Sons (England) Le, 
Please write for the including the marketing of 


appropriate leaflet industrial products under 
the trade marks of 
Chronos Works, North Circular Road, London NW2 + Phone:GLA1136 Smiths and Kelvin Hughes 
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Fig. 18 PRARNAUGHT 


Renewable Disk Globe Valve 
by HATTERSLEY 
for 180 p.s.i. saturated steam ‘ 





This versatile gunmetal valve is available in a range of sizes from 4" to 4” with screwed or 
flanged ends in straight or angle patterns. 

The renewable composition disk assures tight closing with minimum effort and can be replaced 
without removing the valve from the pipeline. 

Steam disks are supplied as standard. Disks for other services supplied as ordered. 


Some Noteable Features of Design 


Heavy uniform body with circular bridge for full flow and resistance to distortion due to 
pipe strain. 

High Tensile Bronze Stem with long Acme Thread engagement in bonnet. 

Can be re-packed under pressure. 

Flats on disk case for easy renewal of disk. 

Quick Turn Pattern available. 


++ee 


© 


HATTERSLEY 


™ 





the name for good valves 


HATTERSLEY (ORMSKIRK) LIMITED:‘ORMSKIRK:LANCASHIRE and at HALIFAX and LONDON 





H3 (a) 
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Below : Owerrinta Bridge for the Federal Govern- 
ment of Nigeria, trial erection in our works for 
inspection’ before despatch. Clear span 150 ft. 









Above: Welded Plate Girder Railway Bridge for 
London Transport Executive, erected in our works 
for inspection. Span of Girders 70 ft. Photo by 
courtesy of British Railways L.T.E. « 


JOSEPH WESTWOOD & CO. LTD. &. 


NAPIER YARD, MILLWALL,“ LONDON, E.14 


Phone : EAS« 1043 Cables : Westwood, London. "Grams : Westwood, Easphone," London 
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What every 
hot water pipe 
should know! 


Fibreglass Rigid Sections insulate pipes operating at up to 
450° F. They are light, easy to cut and easy to fix. Once 
installed they never need replacing: they are chemically 


resistant, unaffected by vermin, and they will not rot. 


Fibreglass Rigid Sections are readily available — in quantity 


The price is competitive. 


There are three standard finishes: Canvas, scrim cloth or plain 
in all cases with or without metal bands. 


For thermal insulation beyond 450° F. and up to 1,100' F., 
Fibreglass provide other specialised products. Write for 
full details. 


Rigid Sections 





FIBREGLASS LIMITED, 8T. HELENS, LANCS. TELEPHONE: ST. HELENS 4022 
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ee » ~ 


ff. i G.E.C. designs, builds and installs 
comprehensive bulk handling plant in 
many parts of the world 


RELY ON THE EXPERIENCE OF 


THE GENERAL ELECTRIC CO. LTD. OF ENGLAND, FRASER & CHALMERS ENGINEERING WORKS, ERITH, KENT 


J0 
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Top quality may not be quite so rare as 
the four leaf clover, but be sure of obtaining 
the best by specifying Osborn engineers’ 
cutting tools. The range available includes 
almost every type of engineers’ cutting 
tool, and these are manufactured through- 
out from steelmaking to finished product 
within the same organisation. 


MUS HET sxans 
ENGINEERS 
CUTTING 
TOOLS 





Comprehensive stocks 
constantly maintained, 


Twist Drills 

Reamers 

Milling Cutters 

* Titanic’ Chucks 

Lathe and Planer Tools 
Toolholder Bits 

Hand Chisels 


Pneumatic Snaps and 
Chisels 


‘Hand & Heart’ Files 
Hacksaw Blades 
Taps and Dies, etc. 


SAMUEL OSBORN & CO., LIMITED 


a a 


FIME GTEELM AKERS STEELFOUNDERS ENGINEERS TOOLMANERS 
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Ferranti Ltd. over a period of 
more than 70 years have estab- 
lished their position as leaders 
in the field of power transformer 
manufacturers. Today the com- 
pany’s manufacturing capacity 
per annum is over 5 million kVA 
of large power transformers and 
associated gear. 

Ferranti are specialists in the 
design and manufacture of A.C., 
D.C. and Impulse Testing Equip- 
ment for the development of 
high voltage generating, trans- 


mission and distribution plant. 
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THE SIMPLE BASIC PRINCIPLE 


The DPA pump is quite simple in operation. It has 
only ONE pumping element, whatever the number of 
engine cylinders. Twin opposed plungers carried by the 
rotor are operated by a cam ring. The rotor is carried 
in a stationary housing, and drilled ports provide for 
fuel inlet and discharge. The left diagram shows fuel 
entering the pumping element on the inlet stroke. 

As the rotor turns (right), the inlet port is shut and 
fuel is delivered through one of the connections 
leading to the injection nozzles. This cycle is repeated 
for each engine cylinder, the rotor distributing charges 
of fuel to each outlet in turn. No calibration 

or phasing adjustments are required. 


ROTOR 


\— 

Vf 
PUMP . 1 y 
PLUNGERS = 


GA 
HE 
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iS og 
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FUEL TO 
INJECTOR 
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The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 
C.A.V. LIMITED, ACTON, LONDON, W.3. 

















he en 


Nov. 18, 1960 THE ENGIN 


INGREDIENTS OF —_ PERFORMANCE 


—_" 
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Perfect control; unrestricted mobility; 


integral safety; dependable, economical 
270 








transmission these are the ingredients 7 
of top performance, devised by materials 
handling experts and craftsmen, to pro- 
duce the quality in NEAL which engineers 
admire and everyone expects oa 
Unlimited full-circle slewing provides maxi- 
Perfect control of all motions is ensured by mum coverage without chassis travel, elim 
sensitive fatigue-free hydraulic controls one Waren eoee SPE, GAS Sees 
faster working cycles. 


automatically protect man, machine and 
BUIL 7-/(N/ load by cancelling human error and in- 
spiring greater all-round confidence. 
AC y) Fy [4 7 Y PATENT SAFETY HOIST UNIT 
provides infinite speed variations, ranging 
from precise ‘creeping’ speeds to fast, 
DE V4 7 CE XC ‘empty hook’ hoisting, all under perfect 
control and in absolute safety. 





AUTOMATIC SAFETY BRAKE 


prevents the jib being lowered unless the 


derrick clutch is deliberately engaged. 


OVER DERRIGK SAFETY CUT-OUT 


halts the jib at minimum radius, thus 
eliminating any possibility of damage to 


the superstructure or mechanism 


TELESCOPIC SPRING-LOADED SAFETY STRUTS 


absorb sudden shocks caused by abrupt 


operation and prevent the jib being 
ROBUST DIRECT MECHANICAL DRIVE 


blown back onto the superstructure. 


NEA R. H. NEAL & CO. LTD. 





HEAD SALES OFFICE: 143, SLOANE STREET, LONDON S.W.1. 
SALES AND SERVICE: LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, LEEDS, NEWCASTLE, GLASGOW. 


MOBILE CRANES a 
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Medium-size a.c. motors 
FROM STOCK 





























IMMEDIATE DELIVERY 


is Offered of all the following foot-mounted induction motors. 


The ratings listed are for 400 440 volt, 3-phase, 50-cycle supplies. 





SQUIRREL CAGE (8S 2613) 

















Screen-protected Totally enclosed fan-cooled 

N.p speed r.p.m h.p speed £r.p.m 
30 970 25 730 
30 725 40 975 
50 1460 40 730 
50 725 50 1475 
*55 720 50 | 730 
70 720 65 1475 
*75 970 +65 1475 
100 1455 +65 975 
100 725 +85 | 950 
*125 1465 100 | 1480 
*130 970 100 1450 





SLIPRING (8S 2613) 








Screen-protected *drip-proof enclosure 
h.p speed r.p.m fotally-enciosed clos i 
_ Pee es — motors, radiator c 7 
30 965 
50 1450 











For further details of these and other AEI stock motor ranges, 
please contact your local AEI district office or Industrial Machines 
Dept., Mosley Road Works, Trafford Park, Manchester 17. 
Telephone No. Trafford Park 2431. Extension 1212. 


Associated Electrical industries Limited 


Motor & Control Gear Division 
RUGBY AND MANCHESTER, ENGLAND 





COMBINING THE MOTOR & CONTROL GEAR INTERESTS OF BTH AND MV 


ASST) 
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EADOW 


SERVES INDUSTRY WELL... 





EER 


DOES SO MANY JOBS SO WELL 


PNEUTOMATION. 


* a 
power in its place 
Power delivered economically and accurately to the 


place where you need it — that is the function of Lang Pneumatic 





Control equipment. It can be used to control any 
processes or sequence of processes ; with Lang Pneutomation in 
charge, production rises and quality of output is maintained. 


Lang Pneumatic Control equipment is available “* off the shelf”? for 


inexpensive installation. Plan with Lang Pneumatic for efficient production. 


PNEUTOMATION CANNOT FORGET 


PNEUTOMATION—ENERGY UNDER CONTROL 


Says Mr. Squinch: 

If work is slow — and your production’s static 
No need to fish around for clues, 

Just write to Lang Pneumatic. 


Write to: 


Lang Pneumatic 


©4 : ’ 
(ASSOCIATED WITH DESOUTTER BROTHERS [HOLDINGS] LTD.) < v + 
") Gay re ¢ 
a Le & ; 


OWEN ROAD - WOLVERHAMPTON Tel: Wolverhampton 2522!-2-3-4 
Telex No. 33193 * on = oe 
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Early planning ensures economic, 
efficient and effective boiler plant 


Right at the outset, when new boiler installations have to be considered, consultation with 
IC boiler engineers helps to resolve the problems of selecting the most suitable plant. 

The importance of early discussions about boiler plant cannot be over emphasized. Selection 
of operating conditions, boiler output, the choice of fuel, method of firing, and the site 
limitations, are but a few of the basic problems which can be resolved by early planning. 
Take advantage of this IC service, backed by world wide experience, design, research, 
manufacturing, and installation facilities. 





INDUSTRIAL WATERTUBE BOILERS FOR OIL, GAS OR SOLID FUEL FIRING 


INT TIONAL COMBUSTION LIMITED 


NINETEEN WOBURN PLACE LONDON WCI TELEPHONE TERMINUS 2833 WORKS DERBY o 


Member of Atomic Power Constructions Limited - One of the British Nuclear Energy Groups 16a. 018 
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FOR AIR GONDITIONING IN 
HALFORDS NEW BUILDING 





‘* Gyra-Flo ’—Britain’s first mass market Airfoil 
centrifugal Fan has been in production over 
eight years and is now being specified more 
and more to provide the air movement in the 
ventilation systems of many of the country’s 


fine new buildings. 


‘“‘Gyra-Flo” Airfoil Fans provide the air movement 


for the new Halfords Building, Birmingham. 


Architects : Main Contractors 


| 
j. ALFRED HARPER & SON | W. J. WHITTALL & SON LTD 


The MIDLAND HEATING & VENTILATION CO., LTD. 
BEDFORD ROAD, BIRMINGHAM |! 
Phone: VIiCToria 3781/5 
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TRI-MOR HIGH TEMPERATURE MOULDABLE - TRI-MOR STANDARD 
MOULDABLE - TRI-MOR HIGH STRENGTH CASTABLE - TRI-MOR 
STANDARD CASTABLE - TRI-MOR 1600 CASTABLE - TRI-MOR HIGH 
TEMPERATURE CASTABLE - TRI-MOR 1000 CASTABLE - TRI-MOR 


castable refractories eae 


MORGAN 


made by... coe 


MORGAN REFRACTORIES LTO., NESTON, WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 


NE 165A 
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AUTOMETRIC 


ea ee ties tae PUMPS 


CAST IRON, BRONZE OR STAINLESS STEEL 
CHOICE OF THREE MECHANICAL SEALS 
send for details of this and other types 


Enter No. 901 on reply card 











ROADS 








caving at least 25%, 
Of the cost? 
Send for important information on 


The METTEXTURE PROCESS 


—the patented mechanical method of hacking old and damaged 
concrete to a precise depth, and providing an evenly keyed 
sub-sdrface to receive new topping. 


ervl and trained opera- 
tors in any locality. 


ESTIMATES FREE 











METROPOLITAN 


CONSTRUCTION CO. LTD. 
Bow Bells House, Bread Street 
(Cheapside), London, E.C.4. 

City 1488 
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Engineers 


prefer 
SIMPLIFIX 
the foolproof 


coupling 


Simplifix—the sure and simple 
compression coupling for copper pipe. 
Perfect joints with almost all kinds of 
tubing, including those with very thin walls. 
No work to do on the pipe. Simply tighten 


The illustration shows centrifugal 
machines at the Plaistow Wharf 
Sugar Refinery of Tate and 

Lyle Lid., where large numbers 
of Swnplifix couplings are used. 





the nut—the anti-friction washer prevents pipe 
twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
4" to 2” O.D., in a wide range of interchangeable 
standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


SIMPLIFIX 


SIMPLIFIX COUPLINGS LTD - 
TEL: MAIDENHEAD 5100 * 


HARGRAVE ROAD © MAIDENHEAD * BERKS 
A member of the ALENCO Group of Companies 
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i NEW LEAD-IN JETTY 
= eee |e] -) -7-\—] 1—geelele) aes) yolk m4 


f ae a AT SWANSEA 





This new Lead-in Jetty is 1,000 feet long, 23 feet wide and sited o: 
the east side of the Entrance Lock to Kings Dock. 


Client: BRITISH TRANSPORT COMMISSION 

Civil Engineer South Wales Docks: R. H. EDWARDS. M.1.C.! 
Consulting Engineers: RENDEL PALMER & TRITTON 
Aerial Photo by VICTOR HOPKINS, L.1 I 


i i 


J. L. KIER & CO. LTD. Civil Engineering Contractors, 7 LYGON PLACE, WESTMINSTER. S.w.1 


Contract 
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| FOR THE SAME PRICE AS 
ORDINARY STEEL CASTINGS 






eo @ 
eo, @e@ 4° 
& 










-— 


eo. 


ie 





Sand-Free with 
Superlative finish by 
i el =m Vi) (eo) s MM od ao! ot — 1-4-4 


The Aiston Process .. . based on a patented, self-curing sand bonding mixture 





which imparts a superb fine grain finish to mould and core faces, impossible 
to achieve by conventional methods. Result .. . ? Flaw-free castings, true to 
pattern and free from sand inclusions. Advantages . . . ? Machining allowances 
reduced, tool life increased, productivity improved. Delivery .. . ? Prompt. 


Price... ? As for ordinary castings. 


SCIENTIFIC CONTROL of al! aspects of 
production, and Gamma ray inspection ensures a steady 
flow of high-quality, low-cost castings. 





ALSTON FOUNDRY COMPANY LIMITED : 
NENT FORCE FOUNDRY - ALSTON + CUMBERLAND | 
TEL: ALSTON 268 748 
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DRUM<*PUMP * | BOLTS, NUTS, SPECIAL FASTENINGS 
~— | 











Sela chek tte has ds le Se eal 








150/100,000 g.p.h, 


Temperatures up to 600°F ‘2 me] 
argo y 


Oil Pumps | make 


a holf Jot nh: / 
i Whatever your fasiening problem 















Wiley can make a bolt for it—and 
a nut too— 
ask them! 







DRUM Pumps meet the requirements of the 





. 
- petroleum industry in a unique way, and are 
' 





suitable for liquid from the most volatile to 

zo Rax the most viscous, over a wide range, of 

t Sat. : 

* St ey temperatures. Cargo, bunkering, transfer, 

si, — , . road tanker, refuelling pumps, etc. 
THE DRUM ENGINEERING COMPANY LIMITED 

EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. JAMES WILEY & SONS LTD., DARLASTON 
Telephone: Bradford 682373 Telephone: james Bridge 2692 

Lendon Office: 38, Victoria Street, Westminster, $.W./ Telephone: ABBey 396! 





Branch Offices in Glasgow, Newcastle, Manchester and Birmingham 








DOR 56 MW56 
Enter No, 931 on reply card Enter No. 932 on reply card 





for a complete 


track service 





SURVEY DESIGN 





SUPPLY INSTALLATION 


Eagre starts again at South Kirkby Colliery. The 


commencement of a further contract for The Eagre’s skilful planning and practical experience 
National Coal Board. on railway preparation, from earthworks to 
(Photograph by courtesy of the National Coal Board) the finished job, ensures that your scheme can 
be well and economically laid. Railway material 
is supplied from Eagre’s own resources. Eagre 
also works for British Railways, the Gas Board, 
the United Steel Companies, Central Electricity 
Authority etc. Whatever the magnitude of your 
siding requirements, consult — 













° | 













‘ 


EAGRE CONSTRUCTION CO. LTD. 
East Common Lane, SCUNTHORPE, Lincs. 
Telephone 4513 (5 lines) 
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POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 





*% Are easily assembled. 

*% Give extreme torsional flexibility. 3 | 

% Absorb irregularities in load variations, 

% Axial and parallel misalignments are corrected, \, ._ f 
eos 


HERMETIC AUBBER C2 [7 


Hermetic Works, Priory Road, Aston, BIRMINGHAM, 6 





Telegrams : “‘Hermetic Birmingham.” 
Enter No. 941 on reply card 


"Phone : EAST 3636/9. 








Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. V.G.6/300/FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT.QQWrite for full details and prices. | @RSEX BH) 

— orrmnonye . g — ' 


OSOTIT EA & fy 


A SLICK? PRODUCT 





BRANDS LIMITED 
SLIER-BRAN CROYDON 





570 
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Why is it easier to make 
these joints pressure-tight? 


Because they are made with the taper threads of Crane Malleable 
Iron Pipe Fittings. All Crane Pipe Fittings made to British Standard 
143 have taper threads, which not only make a more efficient, tighter 
joint, but eliminate the need for hemp packing. Hence, a cleaner finish 
and better all-round appearance. 

Every fitting is tested. Crane Pipe Fittings are highly dependable 
because they are inspected during manufacture and each one is in- 
dividually pressure tested at the Crane factory where it is made. 
They give exceptionally long and trouble-free service. 

A full versatile range. Crane Pipe Fittings, both plain and banded 
patterns, are made in many types; they range in size from }-inch to 
6-inches, equal and reducing. If you would like full details, please 


write to us at the address below. 


THE TAPER THREAD IS AN OUTSTANDING FEATURE OF 


CRANE 


MALLEABLE IRON PIPE FITTINGS 


Crane Ltd., 15-16 Red Lion Court, Fleet Street, London, E.C.4 
Works: Ipswich. Branches: Birmingham, Breatford, Bristol, Glasgow, Leeds, London, Manchesic 


Ls 
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STEEL GEAR 
COVER 








RIGID STEEL 
WELDED FRAME 
















HAND CHAIN WHEEL 
WITH GUIDES 










A NEW range of 





ALLOY STEEL 











LIGHTWEIGHT — 

ALL-STEEL 

ALL-BRITISH 

PULLEY The VAUGHAN CRANE CO. LTD. 

BLOCKS by Telephone: Manchester EAS 2771 for 
immediate despatch, or ask your 






stockist. 









4-5 TON CAPACITY 


TYPE A6O 





STEEL HAND 
CHAIN 











SWIVELLING 
HOOK 
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Beaver ball splines, over 90% efficient, 
operate at -55°C to 450° 


and over... 





DEFLE FINGER 





Yj yj 
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th, 
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... ANOTHER 
ENGINEERING ADVANCE 


FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* ball splines. Beaver splines have been proved as the most efficient method of 


These ball splines achieve a minimum efficiency of 90% and they minimising friction when high torsional and bending loads are 











can operate within a temperature range of —55° C to over 450° C. 
Machined and ground to the highest standards of precision, 
Beaver ball splines are much more efficient in operation than 


conventional splines. They substitute a recirculating stream of 


precision-ground balls, rolling along specially contoured grooves, 
for the solid key and keyway. This arrangement reduces friction 
to a minimum when the spline assembly is subjected to linear 
torque and bending loads. It also gives optimum smoothness and a 
very fine degree of positioning accuracy. When compared to con- 
ventional spline mechanisms, Beaver ball splines require a much 
smaller power source; provide a predictable operation life; need 


much less maintenance; and give long, trouble-free operation 


Basic design application analysis 
Bristol Siddeley engineers make an exhaustive analysis of each 


specification and each unit is specially designed for its particular 


application. For Beaver splines can be made with angular pre- 
loading, with multiple circuits, and with telescopic extensions. 


i 





imposed during linear movement in many engineering applica- 
tions. They have been designed already with rated operating 
torque capacities of 50,000 Ib/in (200,000 Ib/in maximum static 
torque) but the maximum potential operating torque is, in most 


cases, limited only by the requirement. 





ee 7 
Bristol Siddeley Beaver bali screws 

reduce the power required for actuation by as much as 80%. | 

By eliminating backlash, with pre-loading, they give precise | 
control over very small increments of motion when con- | 

| verting rotary drive into linear output. | 
' 


*Complete technical and manufacturing co-operation u ith Beaver Pre. 
cision Products Inc, Detroit. 

For further information piease write to: J. B. Starky, Sales 
Manager (Ball, Screws and Splines), Bristol Siddeley Engines 
Limited, PO Box 17, Coventry, England. 


BRISTOL SIDDELEY ENGINES LIMITED 
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nut-locking princye 


RETAINING RINCS 


British Patent No. 728,196 











CRIP 


When the nut is (A 
tightened the DUBO 
Nylon ring begins a 


) Friction on underside of nut. 


(B) Friction on bearing surface. 


cold flowing action, (C) Friction against threads. 


securely locking and 


sealing the nut (D) Tab action against flats 





Excellent electrical properties. 
Controls electrolytic corrosion. 
Forms effective insulator 
Easily fitted, easily removed. Inexpensive 
Sizes to suit all standard nuts and bolts. 
Wear-resistant, can be used repeatedly. 


Great strength, low weight. 


Withstands vibration and shocks. 


Unaffected by most chemicals. 


Write for DUBO literature from Sole Concessionaires for United Kingdom, 
Eire, the Commonwealth. 


FAN DISC LTD. 


109/111, Northwood Street, St. Pauls, Birmingham, 3. 
Telephone : CENtral 7617/8. 
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Foree @DESIGN AND MANUFACTURE OF AIRCRAFT 
COMPONENTS 
@ © @DESIGN AND MANUFACTURE OF JIGS AND 
TOOLS 


@ @ @DESIGN AND MANUFACTURE OF GLASS 
FIBRE COMPONENTS 


@ @ @SHEET METAL FABRICATION IN LIGHT 
ALLOY OR STEEL 


@ @ @PROTECTIVE TREATMENT, STOVE ENAMEL- 
LING 


@ @ GALL TYPES OF MACHINE SHOP WORK 
Send your enquiries to— 








ITTISH AVIATION LTD 





STWICK AIRPORT AYRSHIRE 


"PHONE : PRESTWICK 79888 (20 lines) TELEX : 77432 
CABLES : AERONAUTICS PRESTWICK 











——) 
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Over 





TRADE 


PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID 


Smedley Brothers. I'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 





Ey 





HYDRAULIC 
PRESSED 







IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD WIGAN 
PARKS FORGE LTD ‘PROPRIETORS 


BOTTOMS 
OR UNDER ORIVEN 
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YOUNGS 
BIRMINGHAM 
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~ LIFTING JACKS 


1-500 TON 


__ CAPACITIES 





oem APPLIANCES) LTD.., 
Tel: EDGbaston 3508-9 


‘weee STREET WORKS, 
+ OLDENS, B’HAM. 
” Enter No. O76 on reply card 

















98 


Differential Cage in 
Malleable Iron. Weight 8\ lbs. 


“ ‘ 


({t is the result of a wealth of traditional skill and technical knowledg« 
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‘As sound as a Gloucester Malleable casting ’’ is no mere phrase 


every stage of production. Raw materials, melting and pouring processes 
sand practice, moulding and core making, fettling and setting, all are 


exactly controlled to ensure castings that will measure up to to-day’s 


exact engineering needs. 
They are also accurately set under modern presses, using dies made 


t 


0 the limits required, to ensure that castings can be machined 


without costly delays 
Always consult Gloucester at the designing stage — even before 


A typical Gloucester Malleable specification 





Gi sucester I PLL: a7 
Pearlitic Malleable | 


Gloucester 


Blackheart Malleable 








- : 
Elongation 18% | Elongation 
Yield Point 12 tons Yield Point 24 tons 
Tensile Strength 25 tons psi Tensile Strength 35 tons ps 





as a Gloucester casting! 


joi 





Gloucester Foundry Lid., Emlyn Works, Gloucester 


Telephone : Gloucester 23041 






Vehicle Steering Box 


in Malleable Iron. Weight 6} 1b ___ 
SL OLEL ST ER Sy 


THE HOME OF ff 
pa’ 
GOOD CASTINGS 


Go 


Telegrams : ‘ Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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BTR present 


NYPAC 


CONVEYOR BELTING 


GREATER TENSILE STRENGTH 
IMPROVED IMPACT RESISTANCE 
REDUCED WEIGHT 

Dita bia sea thane 

BETTER TROUGHING 

IMPROVED TEAR RESISTANCE 
BETTER FASTENER ANCHORAGE 
PERMITS SMALLER DRUM DESIGNS 





BTR announce the availability of a complete 
range of conveyor belts with performance 
markedly superior to heavier constructions 
employing highest quality cotton duck. 

The nylon-wefted fabrics incorporated in 
Nypac belts ensure increased economies — 


in whatever industry they operate. 


BI 


BTR Industries Ltd 


earrisa Teetanmori.asrics . MANUF aACTwWaeas 
HERGA HOUSE, VINCENT SQUARE, LONDON S.w.i " 
ENGINEERS nN VBAER 


1/3129 
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For overhead travelling cranes up to 90 ft. span and 






10-ton capacity, cabin-controlled or floor-controlled, 
Acrow-Demag design and quality of workmanship 


cannot be surpassed. 


Remember, also, that all Acrow-Demag motors are 
of the tapered-rotor, self-braking type, reducing brake 
maintenance to a minimum, and you will agree that in 


Acrow-Demag Overhead Travelling Cranes you have 


the best you can buy - and at the right price ! 


To test our claim about price, let us submit a comprehensive scheme and quotation 





ACROW (ENGINEERS) LTD., DEMAG DIVISION, South Wharf, London, W.2 
Telephone: AMBassador 3456 (20 lines) 
Branches: BIRMINGHAM, BRISTOL, CARDIFF, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE, SAFFRON WALDEN, SOUTHAMPTON & BELFAST 
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Golourbind your 
sheets with 





4 FIVE DIFFERENT COLOUR FITTINGS, 
MANY ATTRACTIVE BINDINGS IN SINGLE 
OR TWO-TONE EFFECTS. 


Thares size to suit you! 
“MOTE THESE EXCLUSIVE CATALOK FEATURES 


I A fitting made of high impact Polystyrene which is 
tough, durable and resilient. 

2 Prong-shaped Multi-Rings interlocking for a 
perfect alignment — easy turnover - no tearing - 100%, 
visibility. 

3 Rapid insertion of leaves in any position—just a 
simple slide along endcap releases the rings with a 
wide opening. 

4 A fitting which locks — no possibility of sheets failing 
out or becoming mislaid. 

5 No mechanical parts to strain, no rusting or 
tarnishing. 








Available in 4” or |” capacities to hold 
paper sizes 7” x 44", 8 x 5°, 9 x 6", 
10° x 8 and 11” x 84". Special sizes in 
multiples of 4° (up to a maximum of 
114°) on the binding edge, and in any 
desired width made to order. Also ob- 
tainable in the new A.4 standard size 
to hold paper 113" x 84" in either 
capacity. Gold Blocking, Silk Screening 
and Appliqué embossing as required. 


Quotations and samples forwarded on request to Dept L.!!. 
R. SCULTHORP & CO. LTD Loose Leaf Division, 
Blackfriars House, New Bridge Street, E.C.4 Tel: FLEet Street 5754 (5 lines) 





Enter No. 1001 on reply card 











Nov. 18, 1960 FNGINI 


HIGH EFFICIENCY 
BACK BLADED 


eoree =<ddlift* 


THE 

























SUPERB IN DESIGN 
@& CONSTRUCTION 














HIGHER PERIPHERAL 


SPEEDS YY 
44 Y 


FOR DUST EXTRACTION 


AIR CONVEYING ... 


KNOWN & PROVED THE WORLD OVER 


Callow manufacture this high efficiency equipment to your own special requirements 
making it possible for you to achieve maximum efficiency from your plant. This high 
efficiency obtained over a wide range of volume will amply repay by effecting savings 
in fuel and power. 

The Liverpool Callow Dustless Air 
Conveying System incorporating this 
type of fan is well known throughout 
the trade 












F.E.CALLOW 


(EMCIMEERS Limited 
Sacen. £0 S/REBY TRAGrmeC ESTATE 
enc. anod 





FOR FURTHER INFORMATION ABOUT THIS 
PARTICULAR EQUIPMENT, OR ON ANY MILLING 
PROBLEM, WRITE TO 









siveeroo, 





Telephone : SiMonswood 246/-2 
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GEAR MAKING 
AT REIDS 








EVERY TYPE — EVERY SIZE — FOR EVERY NEED 


If you require gears quickly, get in touch with R 
Linwood. Using practically every modern re 
Reid can meet any demand for gears and gear 
of all types. Your guarantee of Reid ai 
conveyed in the fact that Reid are suppliers 
famous in engineering 

ncid make spiral bevels up to 34 in. dia. and o 
high speed gear units up to 2,C00 h.p 


a Write (or 
ei Johnstone . 
delivery dat 


THE REID GEAR CO. LTD., LINWOOD, WR. PAlsi cy 


Enter No. 1003 on reply 
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Like the industrious ant, a John Thompson 

transport pressing is called upon to 

bear loads and stresses several times 

its own weight. With skill, technical knowledge 

and unique experience, John Thompson specialists 
design pressings that produce maximum resistance to 
shock and stress, with a minimum thickness of metal. 


This economy enables John Thompson to produce 
pressings to extremely accurate dimensions, 
with similar economy in cost. 


For the past 50 years John Thompson have supplied 
pressings and components for motor and commercial 
vehicle and transport purposes to all leading 
manufacturers in the transportation industries. 


JOHN THOMPSON 
MOTOR PRESSINGS LTD. 


For detailed information write or "phone: 
JOHN THOMPSON MOTOR PRESSINGS LTD.., 
WOLVERHAMPTON 


Tel : BILSTON 41121 












Enter No. 1011 on reply card 























In a compressed air installation, a little water 
goes a long way. Far too long a way. As a 
result, it can cause corrosion and scaling of 
pipework, block up tiny orifices in control 
valves, erode compressed air tools and make 
nonsense of end processes directly employing 
dry compressed air. 

So draining all possible drops away is both 
good engineering practice and economic sense. 
In an ideal system, of course, compressed air 
would be water-free before entering the system. 
But the ideal tends to get knocked about by the 
laws of nature and human bad habits. 

To be sure, properly drained intercoolers and 
aftercoolers will purge most of the water, but 
any residual moisture will condense out down 
the line if the air cools further. 
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It’s but a step from what’s-to-be-done to 
how-to-do-it. Spirax compressed air traps intel- 
ligently sited will take care of water actually 
flowing along the pipes. Spirax compressed 
air separators, will, under all but the most 
exacting demands, cope with the mist of sus- 
pended water droplets. 

It is also thoroughly sound practice to fit a 
separator immediately before each main point 
of use—as the happiest compressed air operators 
would readily confirm. 

Most of what we know about practical and 
profitable usage of one of industry’s most 
flexible tools (if allowed to be) is set out with 
words and diagrams in our Information Sheet 
No. 17. It’s free—but we don’t think that’s the 
only reason why we’re so constantly reprinting it. 


SARCO 





SPIRAX 


ENGINE 


ER 





SPIRAX-SARCO LTD. CHELTENHAM PHONE 5173 


Please post details of Spirax compressed air traps and separators. —....... free copies of **‘ Compressed Air” 


NAME 


ADDRESS 


EG 1160 


GRAMS SPIRAX TELEX CHELTENHAM LONDON: 41 CURZON STREET, W.1 GROSVENOR 1671 


Enter No. 1021 on reply card 
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High Grade Soft Gry Swn & Nn. Frveus Castings 





PATTERN MAKING 


Tyvsecey Founpry lip. 








Wolverhampton Office: T $ 
BUSHBURY WORKS, ACOCKS GREEN 1283 
WOLVERHAMPTON Telegrams: 
Telephone 21455 Tyseley Foundry B’ham. 


JAMES ROAD, TYSELEY, 


BIRMINGHAM, II 


> $93 f VA . , / : f. as 
Ter the General QL Machine Kol & Elavil: Prades 





SRSRE THOT TREE SERRE SSE RROR SEAR E LK CHS RA AERA ASR HRA RRR EKSTRA SHH eee RBA Se 
Enter No. 1031 on reply card 





Dependable 
Dual-Purpose Bronze Valves 






Hopkinsons’ “S.T.S.”" bronze valves, with their mitre-faced valve heads and seats are 






suitable for use as either isolating or regulating valves. Note how the tapering metal- 
to-metal joint between body and seat helps to ensure complete fluid-tightness. This 
range of small valves, in fact, is acknowledged by users to be exceptional for maintain- 
ing tightness over very long periods of service, so simply are they designed and so 
sturdily made. 

Available in sizes } in. to 3 in. bore with screwed connections, and 4 in. to 3 in. bore 
with flanged connections. 


















HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE: 34 NORFOLK STREET - STRAND - W.C.2 


ARAAS add 


Enter No. 1032 on reply card 
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THE FASTEST 

AND CHEAPEST WAY OF FIXING 
THREADED STUDS 

OR ATTACHMENTS LIKE THESE 
TO A METAL SURFACE IS... 





(rompton Parkinson ——— 


STUD WELDING 


ASK US TO PROVE IT! 


‘ite CROMPTON PARKINSON (STUD WELDING) LTD * 1-3 BRIXTON ROAD * LONDON * SW9. TEL: RELIANCE 7675 
Enter No. 1041 on reply card 
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Supreme Quality Starkson 


NUNEATON, ENGLAND AND THROUGHOUT THE WORLD 


Enter No. 1051 on reply card 
N 
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Photograph by courtesy of Kirkstall Forge Engineering L 


Schieldrop 


Industrial Oil Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS. Tel: 414 (4 lines) 








BRANCH OFFICES 














LONDON MANCHESTER SOUTH WALES BIRMINGHAM 
2,3 & 5, Studio Place, 32, Deansgate, Main Works, 17, Welwyndale Rd., 
‘ee ow. Manchester. Neath Abbey, Glamorgan. Sutton Coldfield, ’ 
Tel.: Belgravia 3785 Tel.: Blackfriars 385! Tel.: Skewen 3383 & 3103 Tel. Erdington 2772 BM 





Enter No. 1061 on reply card 
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NEWS FOR 
CONVEYOR 
MANUFAGTURERS 


RENOLD 


introduce a new range of light hollow bearing pin 
conveyor chains of 4,500 Ib. breaking load. 


Especially suitable for 
Wire mesh conveyors 
Swing tray and 
Push bar elevators 




















Chain No. Pitch Roller Dia. Weight 
ins. ins. ft./Ib. 
198 028 1°5 1°0 1°35 
198 030 2°0 1°0 1°11 
198 033 2'5 1°0 “98 
198 039 30 1°0 “90 











RENOLD CHAINS LIMITED « MANCHESTER 


For further particulars write for leaflet Ref. 320/71 


Enter No. 1071 on reply card 
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MORRIS , Ww 
STANDARD CRANE CRAB \9 
‘sa 





Welded steel frame. 


High-grade steel gears 
running in oil bath 


Hizh-grade precision ball-bearings 
Centralized grease-gun lubrication 
Robust electro-mechanical brake 





MANUFACTURERS 
OF CRANES 
UP TO 
200tons CAPACITY * Spans ue yo 









HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 


TELEPHONE : LOUGHBOROUGH 3/23 


Enter No. 1081 on reply card 
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Cwo Centuries of Precious Metals 


‘Over the past 200 years we have 
developed a service in precious metals 
to Industry throughout the World. 


Our skill and experience is at your disposal, 
whether it be for silver solders and 

| 760- 1960 brazing alloys, electrical contacts and 
contact materials or precious metals 
in any form to meet today’s 
ever increasing requirements. 


Our technical representatives 
are always available to discuss 
your particular requirements.”’ 






Te 


BMEPPLELD SMELTING 


COMPANY LIMITED 


HEAD OFFICE AND WORKS: ROYDS MILL STREET, SHEFFIELD, 4. 
ALSO AT LONDON AND BIRMINGHAM. 





Enter No. 1091 on reply card 
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Who said pressing? 


We did! And we have some powerful arguments in our favour, in mechanical presses with 
capacity from 10 to 2,000 tons and bed lengths up to 25 ft. and hydraulic press capacity 
from 50 to 1,650 tons. Chassis members, wings, panels, fenders—these and a thousand and 
one other components for a hundred and one industries can be readily accommodated. 

No quantity is too large and the design and manufacture of all dies and equipment in our 


own shops enable us to meet with confidence the challenge of hairs-breadth tolerances. 


If it’s a big job call in 
sankey OF WELLINGTON 


TELEPHONE: 4321 WELLINGTON, SIIROPSHIRI TELEGRAMS: SANKEY, WELLINGTON, SHROPSHIRB 


JOSEPH SANKEY @ SONS LIMITED, HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRI 
Enter No. 1101 on reply card 
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Head Office : 


Offices and Depots at : LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, DUBLIN, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad. 
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Test its STRENGTH 

NEWTHERM is unusually strong and rigid —a 
feature of special importance in the larger, more 
vulnerable sections. Put a sample section or slab 
on part of your plant and prove for yourself its 
oustanding ability to withstand impact and water 
damage. See how it withstands rough handling 
in transit and erection, minimising breakage in 
shipment and erection by unskilled labour at the 
most remote sites. 


Test its MOISTURE RESISTANCE 
Even totally immersed in water, NEWTHERM 
retains much of its strength and rigidity. It does 
not become deformed when in contact with water, 
thus work-in-progress need not be covered. 
Especially on contracts where weather conditions 
would delay the application of insulation—NEW- 
THERM is the material to use. 


READ ALL ABOUT NEWTHERM 


» ina specially prepared booklet. Sizes, 
compressive strength, thermal conduc- 
tivity this and much mre useful 
information can be on file if you write 
for your copy now, to the sole manu- 
facturers Newalls Insulation Co. Lid 





NEWALLS INSULATION COMPANY LIMITED 





WASHINGTON, CO. DURHAM, ENGLAND. A member of the TURNER AND NEWALL ORGANISATION. 





Test its LIGHTNESS 

Unusually light for such a high-efficiency material, 

NEWTHERM compares favourably in this 

respect with other insulants far inferiorin strength 

That means easier handling and fewer breakages 
even the largest section is easily carried in 

one hand. 


Test its EASE OF APPLICATION 
Undoubtedly, NEWTHERM is one of the easiest 
of materials to apply. It is supplied in plastic 
form and ina wide range of standard-sized sections 
and slabs, smoothly finished and straight edged 
for immediate fitting. The finished job is very 
neat, with minimum joints, and appliers partic- 
ularly appreciate the handeability of the material 
— especially in difficult situations. 


NEWALLS (Reg’d Brand) 


NEWTHERM calcium siticote inculation 


. . « for temperatures up to | 400° F 


Enter No. 1111 on reply card 
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High Towporatuce 


CREEP TESTING EQUIPMENT 
ACCURACY—all are High sensitivity 


machines. 





CONTROLS-—Latest Saturable reactor 
type proportional temperature con- 
trollers with platinum resistance 
thermometers 

FURNACES—of lengths to accom- 
modate single or multi-specimens 

AUTOMATIC—Mode! 1.48 Auto- 
matically applies load as extension 
takes place and unwinds load in the 
event of electrical or furnace failure 


























Capacity 3 tons 








MODEL T.47E 
Capacity 1 ton 
MODEL T.45A 
Capacities 5 tons 
and 15 tons By +9 ‘ 
all descriptions in alloy 
and Carbon Steels 
MODEL T.48 (all heat treatment facilities) 





Please let us have full details of your requirements, stating 
specimen dimensions, temperature range, anticipated 


elongation and loads to be applied. 


SAML. DENISON & SON LTD. 


HUNSLET FOUNDRY - MOOR ROAD ° LEEDS 10 


Tel : Leeds 7-5488 Grams : ‘Weigh Leeds 10° 


LONDON SIRMINGHAM MANCHESTER LEEDS 
Area Offices at 
SLOane 4628 Midland 39}! Blackfriars 1986 Leeds 2-843} 


Enter No. 1112 on reply card 
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ORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS 


COPPERAS BANK FORGE, SUNDERLAND 
TEL : 2876 "GRAMS : * FRAMES * S"LAND 


59/BCDEG 
















Enter No. 1113 on reply card 
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Guaranteed 

Meaning! on nl Spe from a to = 0°00! in 
technical ponte rane to “ INSTRUMENT DIVISION” thickness a el 
B. & F. CARTER & CO.,LTD. etn 
ALBION WOR BOLTON 3, ENGLAND 
ree ROT ON OM rma: BRAIDERS BOLTON “ ee 

Enter No. 1121 on reply card 

indispensable in the manufacture of jigs, 


templates, gauges, press tools, etc., oil 
hardening, non-distorting steel in standard 18in. 





lengths. Each piece separately packed with full 
heat treatment instructions. Standard 18in. lengths 
also non-standard sizes 12in., 24in. and 36in. lengths. 
Widths from 3/16in., to 12in. thicknesses from 






Migh Strength 


FRICTION, 
BOLTS 


fer Structural Joints 


Round Stock }in. to 2jin. dia. 


| 

| 

1/32in. to 2in. 

| We hold large stocks of non-standard sizes and ee eee 





30,000 LENGTHS ALWAYS 
IN STOCK 





Write for specifications and prices 


ea ot MAIN STOCKHOLDERS & DISTRIBUTORS 


h Manchester, | é = NORTON & co. LTD 
| 
| 









J, 


LONDON : W. Kelway-Bamber & Co. Led, Room 7 

70 Victoria Street, 5.W.1. Telephone | Abbey 6660 
MF. COAST : Fasteners Led, 2 Hall St., Barnard Castle 
County Durham. Telephone Sarnard Castile 1463 


CARVER STREET BIRMINGHAM 1 
Telephone: Central 4325 (5 lines) 





Enter No. 1122 ard 
pone asi laces Enter No. 1123 on reply card 





| 


y ADRPEL yeaa FILTERS sr vee iaste 


= @2= LARGE CAPACITIES & LOWEST PRESSURE DROP 


DUAL TYPE GIVES 
* — UNINTERRUPTED FLOW * SINGLE NUT COVER FIXING 


* HIGHLY COMPETITIVE 


immeoiatée EX-STOCK veuveries FROM OUR Ll DEPOTS THROUGHOUT THE U.K AND EIRE. 


THE BRITISH STEAM SPECIALTIES LIMITED 


Head Office: FLEET STREET - LEICESTER 

Also at LONDON, LIVERPOOL, GLASGOW, BRISTOL, MANCHESTER, NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBLIN 
Telephone: LEICESTER 20885 (6 lines) CARDIFF. Telegrams: “BOSS” LEICESTEs. 
Enter No. 1124 on reply card 
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The above unique 

switchboard was designed and 
constructed to the specific 
requirements of a customer. It is 
symbolic of the comprehensive service 
that is inherent in Aeroflex Fluvent switchgear. 





uvent 
at egy 


For technical details of these switchboards and the Aeroflex 
fuses with which they are equipped, please send for Lists 
and CF2. 


Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS LONGSIGHT MANCHESTER 12 


London : 34 Victoria Street, S.W.1 Glasgow : 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4. 
dm PH 167 


Enter No. 1131 on reply card 
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An 1859 achievement 
















Casting a 75 in. diameter 


Bell for San Francisco 


and still pre 
leading in 1960 


With a background of 100 years in steel foundry 

practice, English Steel Castings Corporation Ltd., 

produces a wider variety of steel castings than any 

other steel foundry in theAwvorld (from a few pounds 

to 185 tons individual weight) and operates the 
most comprehensive plant in Europe. 








Pouring 142 ton Steel Casting 
using three ladles simultaneously 
in 1959 


ENGLISH STEEL CASTINGS CORPORATION LTD 








River Don Works, Sheffield 








A WHOLLY-OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD 
Enter No. 1141 on reply card 
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Run rings 








Tareleiale them 





You can choose from Standard’s Outstanding Range of 











PISTON RINGS AND ASSEMBLIES 
for any type of engine... Steam, Petrol or Diesel 


also for compressor and hydraulic use. 


TH iH 


Lm 


... Dut make sure 











proo 
91 





Ls = 


THE STANDARD PISTON RING & ENGINEERING CO., LTD., 


Premier Works . Don Road ° Shetfieid 9 ° | Hale lP- tale! 
Telephone: Sheffield 42076 (3 lines) Telegrams: Ocean, Sheffield 9. 








SCREW 
FIXINGS 


Use the famous 
RAWLPLUG 
for neat, firm 
fixings in brick, 
stone, et All 
sizes jor up to 
l-in. diameter 
Coach Screws 
Rawlplugs are 
waterproofed 
ind unaffected 
by climatic 
conditions 


BOLT 
FIXINGS 


For bolting 
down machines, 
light or heavy, 
use RAWL- 
BOLTS, a dry 
fixing that 
grips by 
expansion. No 
cold chiselling 
no waiting for 
cement t 
harden. Sizes 
up to \-in. bolt 
diameter 





CAVITY FIXINGS 
The amazing RAWLNUT, 


own rivet head behind the ‘material, airti ht, water-tight, vibration- CROMWELL ROAD, LONDON, S.W.7 
‘ 








screwed up from the front, forms tts 


t squeak-proof! For all thin or ho low materials 







Enter No. 1151 on reply card 








Rawlplug fixing devices 
save you time and money 


Fixing methods that served well enough in by-gone days fall far 
short of modern standards of efficiency, when an average machine 
can be safely bolted down and in operation within an hour or so 


of arrival! 





Rawlplug Fixing Devices always save time and therefore money, 
for it is a simple fact that on every screw and bolt fixing job, in 
solid or cavity materials, you'll make strong, absolutely safe 


fixings in far less time than by any other method 


You can easily prove this for yourself. The first step is to write 
for full details of the 24 different types of Rawiplug Fixing 
Devices. Write us now — and if after studying our literature, you 
have any difficulties about a particular problem, our Technical 
Service specialists will be delighted to advise you without 
obligation. 








FIXING DEVICES | 


THE RAWLPLUG COMPANY LTD. 





Enter No. 1152 on reply card 
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FIRST - =o a oll 
PICTURE METAL 
tee WORK 


.... then leave the rest to us. 














Specialists in the production 








of Deep Drawn Metal Pressings to for the 
individual requirements, we are ; 
heating 
confident we can be of service to you. 
and 
We invite your enquiries ventilating 
engineer 








9 | AIR DUCTS AND METAL 
a CONSTRUCTION FOR EVERY 


ENGINEERING REQUIREMENT 

















J. GARDNER & CO. LTD 





( . NEW MONUMENT IRON WORKS 
KENT HOUSE LANE 
WRIGHT, BINDLEY & GELL LIMITED BECKENHAM. KENT 
PERCY ROAD, GREET, BIRMINGHAM 11. Telephone: SPRingfield 4491 (PBX) ia easieaeaa acta no See oh mpg alata dela 
Enter No. 1161 on reply card Enter No. 1162 on reply card 








THE ‘BRADFORD’ POWER CYLINDER 


More power to your elbow 
with Bradford air or 
hydraulic power cylinders 


Bradford Air Cylinders. In standard sizes from 
2” to 20” bore, with hand or remote control. 
All-steel Hydraulic Cylinders. Standard sizes 
from 14” to 12” honed bores, to work at 
pressures from 200 Ibs. to 1,500 Ibs per sq. in. 
with hydraulic fluid, oil or water. Supplied 
as required with bracket, clevis, trunnion or 
end cover mountings. 

Bradford Air or Hydraulic Cylinders can also be 
made to customers’ specifications with any 
length of stroke. 







UNITED STATES METALLIC PAC 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ** Metallic’, Bradford Branch Offices: London, Liverpool, Glasgow, Manchester, 
Telephone: Bradford 41284-5 Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 


Enter No. 1163 on reply card 








THE ENGINI Nov. 18, 1960 


Our steel foundry, one of the largest 
and most up-to-date in the country, provides a range of 
castings varying in size from a few ounces up to a 
finished weight of about 14 tons. 

With three different methods of steel melting available 

Tropenas converter, electric arc and high frequency—we 
can make steel castings to cover the entire range of 
required compositions, from carbon steels to alloy steels 
including manganese, stainless, and heat-resisting steels. 


Well-equipped pattern, heat-treatment and machine shops 

for finish machining, enable us to give a complete Main walking gear for large 
service in Steel Castings for the requirements of every walking dragline excavator, two 
. , . : . required per set 

industrial user. Weight 11 tons 3 cwt. each 


Weighing a few ounces each, 
steel castings of links and pins 
for a conveyor chain 


EDGAR ALLEN & CO. LIMITED 


IMPERIAL STEEL WORKS |; SHEFFIELD 9 


Fee 


To EDGAR ALLEN & CO. LIMITED, SHEFFIELD 9 | 
Please post STEEL FOUNDRY Book to:— 


NAME 
POSITION 
FIRM 


ADDRESS 


Enter No. 1171 on reply card 
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INDUSTRIAL « TRACTION GEARS 


MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 


Standard and non standard ratios 
available from 5: 1 to 50: 1. 


3”, 4”, 5”, 6” and 8” Worm Gear 
Centres. 





Ilustrated 


3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTOCE @& BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION 


ODONTIC WORKS PHONE - STALYBRIDGE 3232-3 STALYBRIDGE 
Enter No. 1181 on reply card 





















OUR NEWEST SCREWPUMPS 


e High efficiency e« Great durability « Maintenance Free Operation 





e Uniform delivery ° Flanged and base mounted designs 


Various Models 


Max pressure : 140 - 2500 p.s.i. 


Capacity : 0.4 - 90 galls/min. 


Models also available incorporating heating 
jackets for pumping viscous liquids. 


Ideally suited to a wide range of hydraulic machinery, 
machine tools, food processing and chemical plant etc. 


Full details from 


J. H. LITTLE (Traction and Engineering) Ltd. 
51-52 BARBICAN, LONDON, E.C.l. Tel : MONARCH 6124 


Sole U.K. Agents for Screw Pumps exported by 


TECHNOIMPEX HUNGARIAN MACHINE INDUSTRIES FOREIGN TRADE COMPANY 
P.O.B. 183, Budapest, 62. 
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Did you know that this 


drop of water 


could sink you 


financially? 


A boiler is designed to supply 
pure steam at a given pressure 
and temperature. But if the water 





used for the purpose contains an 
excessive amount of undissolved 
solids, harmful gases or salts, 


serious trouble may develop, 
and everything be up with the 
boiler. The results—delayed pro- 
duction, extra costs and loss of 
profits could be disastrous. 


Vulcan know 


The prevention of scale formation and corrosion in a steam 
raising plant depends upon the correct treatment of the 
water. And the expert who knows all about that—as about 
so many other things—is the Vulcan Engineer Surveyor. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 


first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery, with 
reports of accidents and safety hints. 
Write to Dept. 18. 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 





Enter No. 1191 on reply card 















MONEL 
METAL 
CASTINGS 





















Illustration 


















shows Mone! 
Metal Impeller 
weight 190 lbs 


We also manufacture 
Monel Metal 
finished valves for 


all purposes 


GUNMETAL & BRONZE 
Castings up to 
5 tons weight 





SHIPHAM & GO. LTD. 


HAWTHORN AVENUE ~ HULL Tel: 37654 


A MEMBER OF THE NEWMAN HENDER GROUP 


ace 


Enter No. 1192 on reply card 
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METALWORKING 
MACHINERY 


PRESS BRAKES. Capacities 10 to 1000 tons pressure. 
Hydraulic (as illustrated) and Mechanical. For angle- 
bends and section forming in all thicknesses up to 
20 ft. wide. Can be tooled for piercing, notching etc. 


PLATE BENDING ROLLS. Pyramid (as illustrated) 
also Initial Pinch and Pinch/Pyramid types, in all 
sizes. For cylindrical and conical work in all thick- 
nesses up to 40 ft. wide. 


SHEET & PLATE LEVELLING ROLLS in sizes to 
deal with all commercial widths in thicknesses up 
to 24". 


Specialist Manufacturers also of Guil- 
lotine Shears, Tube & Bar Straight- 
ening Machines, Section Straightening 
Machines, Slitting Lines, etc. Cata- 
logues on request. 


a i 
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T 
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THE BRONX ENGINEERING CO. LTD., LYE, WORCESTERSHIRE, ENGLAND 








Enter No. 1201 on reply card 
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SenTerCet Cathodic Protection Equipment, which in many 
parts of the world has proved a highly reliable and money-saving 
measure to safeguard submerged or buried metal structures, has 

been installed for the London and Thames Haven Oil Wharves, Limited 
The main illustration shows the approach of a deep water jetty used 

for discharging and loading ocean-going tankers. Cathodic 

Protection of the steel piles supporting the jetty approach ts 

provided by SenTerCet equipment 


IN SERVICE AT THAMES HAVEN OIL WHARVES 











































‘ € onsulling 
Apart from intrinsically safe Engineers 
> for Cathodi 
equipment for use in areas p 
rotection 
where highly inflammable Spencer & Pariners 


vapours are prevalent STC 
have introduced their 
‘Economy”™ range to provide 
a series of simplified and 
economical transformer | rec- 
tifier sets for installation in 














Say FLUXITE and you show yourself to be someone who knows non-hazardous areas — that 
about soldering — knows that nothing but FLUXITE will give the is, where there are no strict 
selfsame high standard results, whatever the type of soldering job safety requirements. 


you're doing. It’s the one flux that simplifies a// soldering. 


FLUXITE LTD. GS ——— Stondard Telephones and Cables Limited 


COMPONENTS 











Bermondsey Street, LONDON, S.E.1 if Gaour Registered Office - Connaught House, Aldwych, Londen W.C.2 
Tel. HOP. 2632 G.M.86 — RECTIFIER DIVISION EDINBURGH WAY HARLOW ESSEX 
Enter No. 1211 on reply card Enter No. 1212 on reply card 




















DREDGING PLANT  Bircriion"tns 


Capabilities. 
PATENT CUTTER HOPPER ODREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 


Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 





New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 





- 6-yard oil-fired Steam Dipper Dredger, built for the Greek Government. Output 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a clear height of feet. 


FLEMING « FERGUSON L" 


Phone: Paisley 4/21. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “ Phasnix Paisley.” 
London Office: 5442 REGENT STREET, W.1. Phone Regent 6247 


OO TT AS TT TT 
Paz gD Pg ig i i ig gg de Pg a ga dA ARAMA STRAIT §— 3 let by 37 fone byt 





B built for Ministry a! War Transport. Dimensions: 
feet 6 inches. oad: 60 cons at 80 feet radius. 


m4 
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How do you make up the 
your boiler feed water 
Untreated waters freque 


| — 


ROOF VENTILATOR 


unsuitable for di MADE IN RESIN BONDED GLASS FIBRE 



















Caird 2 Rayner 


Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, 

Oil Fuel Heaters and Exhaust Steam Oil Separators. 
777 COMMERCIAL ROAD LONDON £14 Telephone’ EASt 3216 | 
Also Bushey Works By-pass Watford Herts. 


Enter No. 1221 on reply card Plastics stand for lightness 








r — - strength and non - corrosion. 
s\/2 3\= Motorised power gives positive 
ventilation. “Airflo” design means 


Use SONES GEARS adaptability to any building scheme 
. really you should know more about 
these modern ventilating units. Write for 
for long and trouble-free 74 more information. 
service... 






CH Wy 5 
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FEB 
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... gears made by specialists who know their job 
and your requirements. Supplied complete or 


AN IMPORTANT NAME IN VENTILATING 
cutting only—Sones gears cut replacement costs 
Write or ‘phone quoting your requirements, we 


specialise in a speedy service. wd 


W.L.SONES& SON SV Industrial Fan « Heater (0. Ltd 








TRADE MARK 




















OUTPUT 


i 








paapeons 62 3 upeRT 6 wa WOR I it. h : VIC 2277 
ses Gabo ORKS, BIRMINGHAM, phone Cc 
‘ “te 9 _ * ‘ mua and at LONDON, MANCHESTER, SWANSEA 
O MEMBER OF THE SIMMS GRouP OF COMPANIES 
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All round 
protection 
against 
corrosion 


Wherever hot-wet metal surfaces are found 
—with temperatures above 170°F—‘Apexior 
No. 1’ prevents corrosion. 
Easily applied by brush or spray this out- 


standing ccating provides effective low cost 
praat? . 
i » ’ 


protection for expensive boiler plant... > 
means less costly maintenance. ’ 
‘Apexior No. 1’ minimises scale formation, 
ensures that any scale which does form will 
be easier to remove; heat transmission is 
improved and feed water will not be contam- 
inated or discoloured. For full information 
about ‘Apexior No. 1’ write today for | 

booklet “Preventing BoilerCorrosion’’. 


lastingly ensured with 


APEXIO 





BRITISH PAINTS LIMITED Abpexior Division 
REGISTERED Portland Road, Newcastle upon Tyne, 2. 

No.1 Northumberland House, 303-306, High Holborn, London, W.C.1 - 31, Wapping, Liverpool Yep 

SYDNEY * ADELAIDE * DURBAN * CAPETOWN ~* CALCUTTA * TRINIDAD * NEW YORK ~ DUBLIN. OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING. < 
ae Enter No. 1224 on reply card 
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machine magnesium <>» 


as fast as the machine can go! 












Magnesium can be machined twice as fast 
as aluminium and up to ten times 

as fast as steel, for the use of very much less 
horse-power. Machining is done dry, using 
standard cutting tools, and the high cutting 
speeds ensure an excellent surface finish. 
Magnesium is the modern metal for modern 


machinists. Let us tell you more about it. 







BIRMETALS LIMITED + WOODGATE WORKS * BIRMINGHAM 382 





em 262 
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The water intake at this atomic station 
now being constructed for the Cen. 
Elec. Generating Board, was built by 
Taylor Woodrow Construction Co. 
Ltd., who in association with the 
English Electric and Babcock and 
Wilcox Companies are responsible 
for the design and construction of 
“Hinkley Point.”” C. S. Allot & Son 
are the consultants 


HINKLEY 
POINT 


intake cassion 


Tamnque Jack .. + helped to level 


this 4,000 tons structure 


* Tangye Jack’ went to sea with this floating pumping station when it 
was towed to its position in the Bristol Channel. A 500 ton jack was 
built into each of the eight ‘spud legs’ which, after accurate positioning 
of the floating ‘ vessel’, were lowered onto the sea-bed. The jacks were 
then operated as required, to achieve a precise levelling of the whole 
gigantic structure. 

The smaller jacks seen in the photograph are used to adjust the position 
of the beam against which the main jack reacts. This operation is carried 
out with the leg securely locked. 








D No. 107 





SMETHWICK BIRMINGHAM Phone SME. 1181 


AREA OFFICES AT LONDON, MANCHESTER & GLASGOW FOR EXPERT ADVICE 
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VICTORIA STREET, WEST! S.W.! . 


AN EYE ON 
RESEARCH 


The precision and absolute 
dependability of a Cowlishaw 
Walker press enables exact- 
ing research work to be 
carried out at the National 
Engineering Laboratory of 
the Department of Scientific 
and Industrial Research, 
at East Kilbride. 





In industry the same 
| sterling qualities of Cowli- 
‘shaw Walker presses 
_ guarantee better pressings 

and much longer tool life. 





4666666 : 
| Seeceeee 


s 


R & COMPANY LIMITED 
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E-HYD 


achin 


CE & C° 


(Leeds) Lt. isephone: LEEDS 75305 


elools | ses 








Aeoumalaers, 


Riveters, Presses for 
and Straightening, 


Baling Steel Scrap, 
Wool, Cotton, 
etc. 








ELLAND ROAD, 
LEEDS II 





HYDRAULIC HINGED RIVETER 
I's’ teS0 Gap. Die B tons power, 
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PAINTS THAT STAY NEW LONGER 


PICKLING SHOP at Appleby-Frodingham Steel Company, Scunthorpe Lincs. painted with Evodyne over Evoled 
Photograph by courtesy of Appleby-Frodingham Steel Company (Branch of the United Steel Companies Limited) 


Paints for Structural Steelwork in Industry must be tough — 


the ideal combination for Acidic Conditions are... 


Jovwe | over FY ne Dp 


THE PATENTED 
CHLORINATED RUBBER PAINTS RED LEAD PRIMER 


A PRODUCT OF evo} S] OF STAFFORD 


Manufacturers of BITUGEL, EVOKOTE and EVOTECT paints 
* SEND FOR LITERATURE EVODE LTD., (PAINTS DIVISION) STAFFORD. Telephone: 2241! (5 lines) 


Am...0 CTADIA 7 “ae ane 4 - 
London Office: 82 VIL IUNIA SOIREE W e/er ne ABBey 4622 (3 





WAT? 
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Three H & W dual-fuel 


T. Ria engines with H & W 
Ee . | — alternators Each 
4 . ' wa .. 1,iternator set 
rh ‘ oott 7 develops 330 kW 
: A . a at 428 Fr m 
= a 


Pp and 
operates on 


ae a | 
a 


Alternators and engines are 

of H & W design and manufacture 
thus ensuring our undivided 
responsibility for the complete 
power set. We also supply the 
necessary control equipment. 


FOR ALL POWER PURPOSES 


HARLAND & WOLFF 


a i a ee 


Queen's Isiand. Belfast 
BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON 60 
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GREAT BRIDGE - TIPTON - STAFFS - Tel: Tipton 1242 
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and economic 
advantage of 
latest design 
equipment. 


Keeping abreast of industry require- 
ments, extensive extensions provide for 
the installation of the most up-to-date pro- 


cessing plant. Time and labour will be saved and MAIN CONTRACTORS 

material wastage reduced, the standard and speed of PD ny hy ah A 
: , . One, Queen Anne's Gate, 

production improved with reduction in cost. London, S.W.! 


Experienced Technical advice on component design, 
moulding tool construction and in the selection of material 
best for the service required will ensure working efficiency, 
dimensional accuracy and save capital and unit cost. 





Co-operate with confidence. 





RY 42 
RUBBER CO.,LTD.. 


Telephone: Specialist 4 é; UL. G Telex: 
HUNTINGDON No. 3245 SICHAN 
934 (4 lines) HUNTINGDON 
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Manufacturers of... 
© STEEL :.1:5)- sections 


Ga K COLLIERY ARCHES - PIT PROPS 
wi ROOFING BARS - LIGHT RAILS 


SLEEPERS and HAMMERLOCK STRUTS 


° PIG IRON acc 
HEMATITE 





GUEST KEEN IRON & STEEL 


© CASTINGS ,22"5. 
GUEST KEEN IRON & STEEL CO. LTD. 


East Moors, Cardiff. 


Telephone: Cardiff 33151 Telegrams: “ Billets, Cardiff” 
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arc A'c-me alot =m ee) el itet-halelar 
THISTLE FIREBRICK eS P in dal 


ENGINEERING INDUSTRY 


NETTLE FIREBRICK 


NETTLE D FIREBRICK 


STEIN 31°, Alumina 
THISTLE 35°, Alumina 
NETTLE 42% Alumina 
NETTLE D 43% Alumina 


SiO}. 0) Creme 00) fr. aan OF © Pam on & © Pe Bonnybridge, Scotland. Tel: BANKNOCK 255 (4 lines) 4 
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OUTSTANDING FEATURES OF AN OUTSTANDING VALVE 


For speed and simplicity of operation 
the Audco Valve has no equal. Only a 
quarter turn is needed to operate the 
valve from its fully open to fully closed 
position. Drip-tight shut off is always 
obtained because the lubricated seating 
surfaces are permanently in contact, 
and the plug cannot jam since shut 
off does not depend upon a wedging 
action. Full particulars of the Audco 
range will be supplied on request. 


@ 
pi 


s eA TE Sprom ge, 














7 








AUDLEY ENGINEERING COMPANY LIMITED, NEWPORT, SHROPSHIRE. TELEPHONE: NEWPORT, SHROPSHIRE 3241 


Grams: Audley, Wellington, Shropshire * London Office: 60/61 Trafalgar Square, London W.C.2. Phone: Trafalgar 4401. Grams; ‘Audcolon' London 
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Diesel 
IN Engiues 


MANIPULATING Main Propeliing 


Diesel Engines 


i E AV Y in powers up to 
1,200 H.P. 
T THE NEWBURY 
PLA ES DIESEL CO. LTD. 


NEWBURY, BERKS 




















This example shows a 42#in. wide x 1} in. ater Die, SESS an Cay ened 
thick plate formed to 1,600mm. inside 
diameter—it was chamfered before forming 
—i.e. no allowance made for “ flat” a good 
instance of the capability of the Hugh Smith 
Vertical Bending Press. 


S Consult 

a HUGH SMITH Machine Tool FILTON 

" fo ROTARY UNIONS 
The machine, illustrated at right, is designed . 





(Patented) 
to manipulate heavy plates and is capable a USED ON AIR, STEAM, 
of bending, flanging, complete circle bend- 1 WATER, OIL &c. 
ing, forming conical shapes, etc., effi- ~ | FOR LEAKPROGP PLUTO 
enti ickl d rf a TRANSFER TO ROTATING 
ciently and quickly. ae ’ MACHINERY 
SIZES }°—3" BSP 
SPECIALS UP TO 6 BORE 


Unions fitted with corbon beorings ore available 
for temperawres over 400° F 


FILTON LIMITED 


Clapham Street, Leamington Spa, 


WARWICKSHIRE 
Telephone Spa 6111/2 


It is fully described in a new booklet 
which is available on request. 











H UG H SMITH (G LASG ow) LTD., It is made in powers from 800 tons to 3,000 tons for 


plates 10’ x 14” up to 12’ x 3” or more; a 1,200 ton 


machine is illustrated Enter No, 1313 on reply card 
Hamiltonhill Road, Glasgow, N.2. BS RCO AR ae oor RENN 
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You immediately ae esd + 8 
automatic screens 1:.,i¢ loss by fire 


FOR CONDENSER COOLING; AND CAN TEST REGULARLY 
WATER-POWER STATIONS |Install the NATIONAL Quick Release Fitting 
WATERWORKS - FACTORIES |2"¢ you immediately limit the amount of 
damage a fire can do. When fire breaks out, 
PAPERMILLS & TANNERIES| 11° NATIONAL Q.RF. shuts off the fire valve 
in the oil supply pipe instantly and indepen- a 
dentiy. What's more, you can test the fire valve é 
PUMPS FOR AIR regularly. The NATIONAL Q.R.F. is de- 4 
| WATER & VACUUM | signed for use with oil-firing equipment, dam- a 
aay Oe ae pers, firescreens, etc., and can be adapted for : - 
| 
a 





mchester 3. 
Please send me full details of the NATIONAL 


Quick Releese Fitting 


THE NATIONAL BOILER & 
COMPANY LIMITED, 


St. Mary's Parsonage, Ma 


[wre tn --- - = ------- 


se see wo oe 
Sales 


factories where remote control is required. ; 
F. W. BRACKETT & CO. LTD. | Ful! details will be sent to you on receipt : i 
COLCHESTER Telephone : 3958|0f the coupon. Get your secretary to mail 

P970 Enter No. 1314 on reply card | it today. Enter No. 1315 on reply card en me ome a 
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FURNACES 














COMBINED WITH MAXIM 
THERMAL EFFICIENCY 








AUTOMATIC CYCLE PUSHER HARDENING AND TEMPERING FURNACES] 
Courtesy of Forgings & Presswork, Ltd 

@ We design and manufacture High Intensity Burners, Forges, 

Galvanizing and Heat Treatment Furnaces, Drying Ovens, etc. 

Our Technical Staff are available to advise on all applications. 






CHAIN CONVEYOR HARDENING AND — FURNACES 
Courtesy of Rubery-Owen 


DAVID ETCHELLS (FURNACES) LTD. STAFFORD ROAD, DARLASTON, S. STAFFS 


TELEPHONE: JAMES BRIDGE 2067/8 & 2273/5 
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For ACCURATE TEMPERATURE 
AND ATMOSPHERE CONTROL 


UM 








prs. 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 














00 i 

















Co., 
LTD. 








FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 


























Plants, Tanks Cylinders Turning, Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 

















rN 


A.D. and A.R.B. 
approved 











— aa. CO. 17D. 




















Radspray Works, High Street, Stratford, London, E.15 Tel: MARyland 6761 (6 lines) 
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a new approach to 


oxygen analyser design 


GIVES FASTER RESPONSE, SAFER AND 
EASIER OPERATION, GREATER RELIABILITY 
AND ACCURACY, WIDE RANGE—FLEXIBILITY 
EXTREME RUGGEDNESS— 


















An all-British analyser designed specifically 
for arduous chemical plant service. 
Faraday’s direct method for measuring 
magnetic susceptibility has been modernised 
to give a rapid and specific measurement 
free from the technical snags of the 
magnetic wind principle. The delicate 
suspension is replaced by rare metal, 
providing a virtually unbreakable measuring 
system. The analyser is ideal for boiler 
control and chemical process use. 












* F.S.D. 1% to 100%) in six ranges 

* Rapid response —95°%, response to input 
step change achieved in 8 seconds with 
maximum sample flow-rate. 

* Metal damb-bell suspension proved against 
shocks of 2,000 g 
Unaffected by viscosity, thermal 
conductivity and density, and insensitive to 
tilting and changes in sample flow-rate. 

* Proved by vears of plant use 


Full details and technicail advice from 
SERVOMEX CONTROLS LIMITED 
(Chemical Instruments Division) 
Crowborough Sussex Crowborough 1247 


DCL AYO £0} Boe. @ Oxygen Analyser type 83 aicls 
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LIFTING MAGNETS 
MAGNETIC CHUTES 

MAGNETIC CONVETOR HEADS 
MAGNETIC SWEEPERS 

OVERBAND MAGNETIC SEPARATORS 


SUSPENSION MAGNET 
MAGNETIC CLUTCHES 
MAGNETIC PULLEYS 
MAGNETIC DRUMS 
PERMANENT MAGNETS 








TELEGRAMS 
BOXMAG B°HAM 


TELEPHONE ~— 
CENTRAL 539% = 


ELECTROMAGNETS LT. 








Boxmag Works, Bond St., Birmingham, 19. England 
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Steel and Spheroidal Graphite Iron 
or. G—o we Of ee 





















also HIGH QUALITY ENGINEERING 
and MACHINE TOOL GREY IRON 
CASTINGS UP TO 10 TONS 


R. GOODWIN & SONS (eNcineers) LTD, 


Ivy House Foundry Hanley Stoke-on-Trent 
Staffs. Tel.: Stoke-on-Trent 23612 
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ACID RECOVERY 


THE COMPLETE SOLUTION 


OR DISPOSAL 


SULPHURIC ACID On high speed strip lines the new Kestner Recovery Plant offers 
maximum economy—freedom from fumes and low maintenance— 


low capital cost. 


HYDROCHLORIC ACID On batch or continuous processes—a new process developed 
and used on the Continent—no by-product—good economy—no fumes. 


SULPHURIC ACID On batch processes with limited output the well proven Kestner- 
Fakler process still offers the least expensive answer. 
SULPHURIC ACID On non-ferrous plants the standard Kestner Recovery Unit 


regenerates acid and recovers copper—no discharge of efflluent—low 
maintenance and running costs—easily marketable by-product of 


electrolytic copper. 


MIXED ACIDS 


KESTNER EVAPORATOR & ENGINEERING CO. LTD. 


5 GROSVENOR GARDENS, 


May we give you further information 


Where acid recovery cannot be applied Kestner offer a complete range 
of neutralising plant employing various standard units. 





LONDON, S.W.1 


i estnrer 
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INCREASES PRODUCTION EFFICIENCY IN INDUSTRY 









Audco Stainless Steel valve, 
showing ‘Fluon’ p.t.f.e. sleeved 
plug, made by Audley En- 
gineering Company Litd., 
Newport, Shropshire. 
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Re: 


© Find 






Audco valve with ‘Fluon’ p.t. f.e. sleeved plug 
in use at Fisons Pest Control Limited, Harston, 
Cambridge, handling 21°, aqueous sodium 
chloride solution at 30/40°C. 








Valves with ‘Fluon’ sleeved plugs handle any chemical 
without sticking or leaking and need no lubrication 


THIS VALVE, made by Audley Engineering 


Company Ltd., can handle virtually any | 
chemical at pressures up to 150 p.s.i. and | 


temperatures up to 100°C, It requires a 
remarkably low turning effort, won’t stick 
or gall, and never needs lubrication or any 
other maintenance. Its secret is that its 
plug has a thin sleeve of ‘ Fluon’ p.t.f.e. 
compounded with a suitable inert filler for 
dimensional stability. 





This is only one out of hundreds of 
products that benefit from the remarkable 
properties of ‘ Fluon’. ‘ Fluon’ is an I.C.1. 
plastic material which is immune to virtual- 
ly all forms of chemical attack. It has a 
working temperature from -+-250°C. down 
to at least liquid nitrogen temperatures, 
the best dielectric properties and the low- 
est coefficients of friction of any solid. It 
is also both tough and flexible. 





ee ee Oe © ey ie 


‘Fluon’ is the registered trade mark for polytetrafluoroethylene manufactured by I.C.I, 


Audco valves with ‘Fluon’ p.t.f.e. sleeved plugs in use at Fisons Pest 
Control Limited, Harston, Cambridge, handling chlorinated solvent 
containing 4°, anhydrous H.Cl. at 95°C. 






IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON S.W.1 


PF 69 
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PUBLIC APPOINTMENTS - 


Lineage Rate. 4/6 per line of approximately 6 words. 


SITUATIONS VACANT - 


18, 1960 


TENDERS - 


Minimum 18/-. 


EDUCATIONAL - 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - 


Inch Rate. 54/- per single column inch and pro rata. 
}-page (54. Full page £100. 


CLASSIFIED ADVERTISEMENTS 


BUSINESSES and PREMISES - 
PARTNERSHIPS 


There are reduced rates (i.¢., not on a pro rata basis) for advertisements of }-page (12 column inches) and upwards, e.g., j-page (29 10s 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - 
Lineage Rate. 4/- per line of approximately 6 words. 


Minimum 1|6/-. 


SITUATIONS WANTED - 


Inch Rate. 48/- per single column inch and pro rata. 
4-page £46. Full page £90 


There are reduced rates (i.¢., not on a pro rata basis) for advertisements of +-page (12 column inches) and upwards, ¢.g., ¢-page £25 10s. 





SUB-CONTRACTING ~* DESIGN SERVICES - 






BUSINESS OPPORTUNITIES 


12 lines to | inch. 


FOR HIRE 
12 lines to | inch 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to !2 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches) 
Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week 


Ad ‘ 
Adver 





for p 


Urgent advertisements may be telephoned to CENtral 6565. 


blication should be addressed to:—Classified Advertisement Dept., “THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 





PUBLIC APPOINTMENTS 





CHESHIRE EDUCATION 
COMMITTEE 
cuesvne COUNTY 

NING COLLEGE, 
ALSAGER, STOKE-ON-TRENT 





ONE YEAR COURSE OF TEACHER 
TRAINING FOR CRAFTSMEN 


Cheshire Local Education Authority, with the 
approval of the Ministry of Education, will provide 
at the above-named College from September, 1961, 
a one-year course designed to give skilled Craftsmen 
teacher training to enable them to take up posts as 
teachers of Handicrafts in Secondary Schools. 

Applications are therefore invited for admission to 
this course from men who already possess appro- 
priate qualifications, such as a Full Technological 
Certificate of the City and Guilds of London Institute, 
or a Higher National Certificate or Higher National 
Diploma, and who wish to be trained as teachers 

The particular academic requirements of individual 
students and the a aguteation of their craft skills to 
the needs of schools will be specially studied. The 
year of training will include periods of teaching in 
schools 

The basic salary scale for qualified assistant teachers 
is £520 per annum, rising by annual increments of 
£27 10s. and one final increment of £40, to a maxi- 
mum of £1000. Additional increments are given 
for approved qualifications and training. Account 
may also be taken of approved industrial experience 
acquired over the age of 21, up to a maximum of 
12 increments. 

Anyone needing further advice about the course, 
the | qualifications required, the grants available to 

while at course, and the teach- 

ing prospects available at the end of the course, 

should communicate with the Principal. Applica- 

tions for admission to the course should also be 

made to the Principal. Early application is advised. 
JOHN G. KE 





County Hall, Director of Education 
Chester E7156 





UNIVERSITY OF SYDNEY 


SENIOR LECTURESHIP AND 
LECTURESHIP/ 
SENIOR LECTURESHIP IN 
AERONAUTICAL ENGINEERING 


Applications are invited for the above-mentioned 
positions. In each case the successful applicant will 
be required to lecture in Aero-dynamics and to 
avail himself of the excellent opportunities for 
research 

The salary for a Senior Lecturer is within the range 
£A2550 by £A95 to £A3000 per annum ; for a 
Lecturer within the range £A1730 by £105 to 
£A2435 per annum. In each case cost of living 
adjustments will be allowed. The salary is subject 
to deductions under the State Superannuation Act 
The commencing salary will be fixed according to 
the qualifications and experience of the successful 
applicant 

Jnder the Staff Members’ Housing Scheme in 
cases approved by the University and its Bankers, 
married men may be assisted by loans to purchase 
a house 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36 Gordon Square, London, W.C.1. 

Applications close, in Australia and London, on 
31st ber, I E7117 





BRADFORD INSTITUTE 
OF TECHNOLOGY 
LECTURER IN 
MECHANICAL ENGINEERING 


jontens are invited for the t of LEC- 
R IN MECHANICAL ENGI EERING. 
TURER TN should be well qualified and industrial 
and research experience would be a recommenda- 
tion. The successful candidate will be uired > 
teach one or more —— to honours 
Dip in Technol tandard. Adequate facil. 
ities will be given to = Rane research and suitable 
and is available. 
Salary scale : “£1370 to £1550 per annum. 
Previous industrial and research —, ata 








suitable level, will _ taken into account in fixing 
the commencing sala’ 

Further particulars "and ore of tion may 
be obtained d from the Reg ford Institue 
of Technology, 

‘HENRY PATTEN, 

E7159 Clerk to the Governors. 


PUBLIC APPOINTMENTS 





WELSH COLLEGE OF 
ADVANCED TECHNOLOGY 


DEPARTMENT OF ENGINEERING 





LECTURERS 





Applications are invited for the following posts, 

—_- to commence as soon as ible 

LECTURER IN MECHANICAL ENGIN- 
EERING. Applicants must be University Graduates 
in Engineering, and should normally be graduates or 
corporate members of the Institution of Mechanical 
Engineers and have had adequate industrial experi- 
ence. 

2. LECTURER IN MECHANICAL ENGIN- 
EERING WITH SPECIAL KNOWLEDGE OF 
MARINE ENGINEERING Applicants should 
be University graduates in Ses or corporate 

bers of the mn of chanical Engineers 
and should preferably hold a first class M.O.T 
Certificate together with at least graduate member- 
ship of the Institute of Marine Engineers 

Salary for both posts : £1370 to £1550 per annum, 
with placing upon the scale dependent upon experi- 
ence. 

Further particulars and forms of application may 
be obtained from the Registrar, at the College, 
Cathays Park, Cardiff, to whom —_ leted forms 





should be returned ies 3rd Decembe: 
BERT E. PRESSWOOD, 
City Hall, Clerk to the Governors 
cardiff E7143 





LONDON COUNTY COUNCIL 





SOUTH EAST LONDON 
TECHNICAL COLLEGE 
LEWISHAM WAY, LONDON, 5.E.4 





ASSISTANT, GRADE “8” 





ASSISTANT, GRADE “B” 
and/or Ti ' subjects, 
Mathematics or Chemistry to ing students. 
To commence | Janua 1961, or as soon as possible 
thereafter. Salary: £ by £27 10s. to £1130. p plus 
£38 or £51 London Allowance, increments within 
scale for teaching and industrial experience. 

Application forms from the Secretary 

Please quote (FE3a/E/2852/11). 


to teach scientific 
erably inciuding 


E7122 





MINISTRY OF LABOUR 


LEICESTER GOVERNMENT 
TRAINING CENTRE 


INSTRUCTOR (UNESTABLISHED) 








Ministry of Labour uire Instrument Maker as 
INSTRUCTOR (UN ABLISHED) at Leicester 
Government Training tre. Must be British 


subject, experienced, fully skilled (normally for at 
least 5 years), able to teach his trade and su 
the work and maintain control a ~yw— ——_ 
erably possess .N. oF ity a ui 
= te or wivalent qualification. Will be 
required to pass | test before appointment 
and practical test of normal trade skills after taking 
up appointment. Prospect of eventual establish- 
ment. Salary: £955 (at age 30 or over), risi by 
annual increments to £1030 p.a. Write for ap 
_.~" Ministry of La 
Government Training tre, Humberstone Lane. 
Leicester, within 7 days. E7132 





UNITED LIVERPOOL HOSPITALS 


ENGINEERING ASSISTANT 


invited 





are for the post of 


tions 
NEERING ASSISTANT to assist the Super- 
ineer. The duties will include the 
drawings and specifications. 


lntondont 
Candi- 


PUBLIC APPOINTMENTS 





[SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


REGIONAL ENGINEER'S DEPARTMENT 


MAIN GRADE ENGINEERS 


Applications are invited 1 for appointments on the 
permanent staff of the Board generally in accordance 
with the Whitley Council conditions of service 

The Board 1s undertaking a a pro- 
gramme of h nd the persons 
appointed will be engaged on wesied and interesting 


work 
MAIN GRADE ENGINEERS 

Applicants should be (i) Corporate Members of 
the Institution of Mechanical Engineers and experi- 
enced in the preparation of specifications, drawings 
and estimates for large engineering installations in 
hospitals and large public y= or (ii) Corporate 
Members of the I f Heating and Ventila- 
ing, or (iii) have served a “ssnguiesé engineering 
sooseaticemp and be Grodeate Members of the 
I Mech rm %, having passed 
A and B of the pom Mesbership examination, 
or hold exempti: qualifications. Sound experience 
of of conthonton’ services of large buildings 
requi Drawing Office and Estimating experience 
an advantage 

Salary scale : £910 by £35 (1) by £40 (2) by £45 (2) 
by £50 (7) to oe £1400 Bar at £1205 for graduate 











members and at £1 for Corporate members of 
the Institution of Heating and Ventilating. Corpor- 
ate Members of the Institution of echanical 


Engineers commence between £1160 p.a. and £1300 
p«. London W iting allowance of £40 to £50 
p.a. payable in addition. 

Applications, stating age, qualifications, exper- 
ence, present a; intment and salary, with 
the names addresses of three referees, should 


be sent to the w at Terrace, 
London, W.2, by not later tha han Ist December. 
E. G. BRAITHWAITE, 
E7155 Secretary 





SOUTH AUSTRALIA 
CIVIL ENGINEERS 


For qualified men with an ambition to get on 
with a job, there are good opportunities for per- 
manent appointment in the Engineering and Water 
Supply Departmen: in South Australia, with head- 
quarters at A ide. 

Vacancies exist in the design, construction, and 
maintenance branches, covering water supply and 
sewerage installations and other projects 

Salary up to £A1920 per annum, according to 


ex and qualifications. 
Fi class for families provided 


Housing. accommodation guaranteed. 
liday entitlement and generous super- 





annuation arrangements, ovidi 
sion and widows’ pension —— dwauae 
Full details from : 
Agent General for South Australia, 
some Acs House, 
tra: 


London, W.C.2 E7152 


PUBLIC APPOINTMENTS 





HUNTINGDONSHIRE 


COUNTY ARCHITECT'S DEPARTMENT 


TECHNICAL ASSISTANT 
(HEATING ENGINEER) 


Applications are invited for the above appoint 
ment wi Special Grade (£840 to eitds) or 
Grade A.P.T. Ill (£960 tw £1140) according to 
qualifications and experience 

The person - wg will be a member of the 
E ing Section of the Department, and his 
duties will consist of all works connected with heat- 
ing installations related to both small and large 
building projects. Applicants must be com t 
draughtsmen with experience in the design of heat- 
ing and allied services and they should hold the 
Ordinary National Certificate in mechanical ongin- 
or be graduates of the Institution of Heating 
oplletion Engineers. 

pplication forms may be obtained from Pm 
Conky Architect, County B 
and com forms should be returned to the 
undersigned by Monday, 28th November, 1960. 

A. C. AYLWARD, 
Clerk of the County Council 
County Buildings, 
Huntingdon. £7047 


ae | 








MINISTRY OF AVIATION 


ARDEER, AYRSHIRE 


of Aviation, Ardeer, Ayrshire, uires 
SIAN for wy and supervision of staff 
ian inspection of propellant and explosive 
stores at Goalie of commercial factories in 5.W 
R Engineering 
H.N.C. or equivalent Wide 
———— ol inspection and manufacture of propel- 
lant and explosive stores. Knowledge o of small 
arms ammunition proof and experience in use of 
electrical test equi; t an advantage. Salary 
£1055 to £1295 orms from Ministry of Labour, 
Technical and Scientific Register (K), 26 King 
Street, London, 8.W.1, quoting C 899/OA. E7133 


TECH 








COUNTY BOROUGH 
OF EAST HAM 


JUNIOR ENGINEERING ASSISTANT 
(MECHANICAL) A.P.T. | 


JUNIOR ENGINEERING ASSISTANT (MECH 
ANICAL) A.P.T. 1: Salary up to £855 per annum 

A subsistence allowance may be granted over a 
reasonable period to the person — if unable 
to obtain sui 
ating the maintenance of two homes 

Further details and application form returnable 
by 2nd December, | . from the Town Clerk, 
Town Hall, East Ham, E.6. e719 








whole range of duties for which he 
advice and 


Engineer's 


Applications to Secreta: 
, Stating age, q 





DEPUTY REGIONAL ENGINEER 


Required by WELSH REGIONAL HOSPITAL BOARD 


Applicants must be Corporate Members of the Institution of Civil or 
Mechanical or Electrical Engineers and preference will be given to persons 
with previous experience in the Hospital Service. 

The successful candidate will deputise for the Regional Engineer over the 
is responsible and should have a sound 
administrative background as well as considerable experience in engineering 
design. He should be able to provide the Board and its staff with authoritative 
i when required in all branches of engineering work and 
services in hospitals — be responsible for the day to day supervision of the 


Salary : £1865 by nal (1) by £100 (3) to £2250. 
The post is superannuable and a five-day week applies. 
, Temple of Peace and Health, Cathays Park, 


tions, experience, present position and salary, 
sins casa af tot cian, ada he Oa 


E7144 
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PUBLIC APPOINTMENTS 
THE ante ‘weemeeen 


°o 
SCIENCE & TECHNOLOGY 
GLASGOW 
Applications are invited from 
graduates for a 


RESEARCH 
STUDENTSHIP 


in the Department of Mechanical, 
Civil and Chemical Engineering, 
annual value £500. The Studentship 
will be tenable for three years and 
should normally lead to higher 
degree. 

The successful applicant will be 
required to undertake research on 
the strength and stability of thin 
walled structural forms. Forms of 
application from the Secretary, 
George Street, Glasgow, C.1. 

















TENDERS 


N.A.T.O. COMMON 
INFRASTUCTURE 


SLICE Vill 











NAVAL BASE INSTALLATIONS 


FINAL NOTICE i; pote aivee that International 
Competitive Bids will be VITED on or about 
28th Pecember, 1960, for the SUPPLY and INSTAL- 
LATION OF PUMPING EQUIPMENT at a 
PO.L. puree Depot to be built in the Campbeltown 
area of Scotland. 

2. The approximate cost of the contract will be 
£32,000 and will include : 

(a) For duty on furnace fuel oil : 

HREE Steam Turbine-driven Centrifugal 
Pumps about 1100 cubic metres per hour 
capacity cach. 

(b) Por duty on white oils : 
THREE Electric Motor-driven Centrifugal 
Pumps about 50 cubic metres per hour capacity 
each. 


THREE Electric Motor-driven Centrifugal 
Pumps about 22 cubic metres per hour capacity 


each. 

(c) For duty on ballast : 

ONE Electric Motor-driven Screw Displace- 
ment Pump about 50 cubic metres per hour 
capacity 

(d) For duty on water : 

ONE Electric Motor-driven Centrifugal Pump 
about 41 cubic metres per hour capacity. 
ONE Diesel Engine-driven Centrifugal Pump 
about 41 cubic metres per hour capacity. 

3. The work will be carried out as one contract 
which will be undertaken as a sub-contract within 
the framework of the Main Contract for the con- 
tion of the depot. Bids for the Main Contract will 
be invited shortly. : ‘ 

4. % should be noted that the importation of 
labour from sources outside of the United Kingdom 
may be subject to restriction and that permission 
could in any case only be given on an ——— 
that the Contractor would pay rates of wages an 
observe hours and conditions of labour not less 
favourable than those established for U.K. labour 
for the trade or industry in the same area. 

5. The closing date for the recipt of bids will be 
28th February, 1961 : 

6. Firms wishing to bid must formally notify 
their desire by application to the address below by 
28th November, t , ; 

7. Within one week after the closing date for the 
receipt of applications to bid, firms wishing to be 
invited must forward the following information : 

(3) Statement of financial resources and evidence 

of financial stability. 

(ii) Details of recent major contracts completed for 
work of a comparable nature including an 
indication of the value of each. 

8. Enquiries regarding bidding should be addressed 


to 
Director General, Navy Works, 
Admiralty, 
Chamberlain Way, 
ner 


Middlesex, England 
— reference NWD/infra/i9 Oe Goeent 


uMps 





METROPOLITAN WATER, 
SEWERAGE & DRAINAGE BOARD 
NEW SOUTH WALES 


AVON-SOUTH COAST WATER SUPPLY 


CONTRACT NO. 462-W 


TENDERS are invited for the MANUFACTURE, 
SUPPLY, TESTING, DELIVERY and INITIAL 
TENANCE of TWO, alternatively, THREE 
Needle Type Inlet 


—— 


‘ender doc ts the specification 
and drawi can be obtained on application to 
the Agent-Cengral for New South Wales, $6 Strand, 
London, W.C.2. 
must be sabmitied to te Metropolisen 
Sewerage and Board, 341, Pitt 
Street, Sydney, New South Australia, by 
2 pm on Tuesday, 13th December, 960. E7146 





TENDERS 


N.A.T.O. COMMON 
INFRASTRUCTURE 


SLICE Vill 
NAVAL BASE INSTALLATIONS 


FINAL NOTICE is given that Inter- 
national Competitive Bids will be invited on or about 
28th December, 1960, for the SUPPLY and INSTAL- 
LATION of Jetty Oil Flow-Boom Equipment at a 
P.O.L. Stor Drepot to be built in the Campbel- 
town area of Scotland 

2. The approximate cost of the contract will be 
£32,000 and will comprise : 

ONE COMPLETE OIL FLOW-BOOM equip- 
ment for : 

SEVEN 10-inch HOSE CONNECTIONS and 
including ONE LIGHT DERRICK. 

3. The work will be carried out as one contract 
which will be undertaken as a sub-contract within 
the framework of the Main Contract for the con- 
struction of the depot. Bids for the Main Contract 
will be invited shortly. 

4. It should be noted that the importation of 
labour from sources outside of the United Kingdom 
may be subject to restriction and that permission 
could in any case only be given on an ss 
that the Contractor would pay rates of wages a 
observe hours and conditions of labour not less 
favourable than those established for U.K. labour 
for the trade or industry in the same area. 

5. The closing date for the receipt of bids will be 
28th February, 1961. 

6. Firms ——— to bid must formally notify 
their desire by .° om to the address below by 
28th November, | , 

7. Within one week after the closing date for the 
receipt of ey to bid, firms wishing to be 
invited must forward the following information : 

(i) Statement of financial resources and evidence 

of financial stability. 

ii) Details of recent major contracts completed 
for work of a comparable nature including an 
indication of the value of each. 

8. Enquiries regarding bidding should be addressed 

to: 


' Director General, Navy Works, 
Admiralty, 
Chamberiain Way, 


inner, 
Middlesex, 
England 
reference NWD/Infra/19 


one 
m Equipment). 


(Sub-Contract 
low- E7108 





DUNMOW RURAL DISTRICT 
CONTRACT NO. ISA 


GREAT EASTON AND DUTON HILL 
SEWERAGE EXTENSIONS 


TENDERS are invited on a FIXED PRICE 

is in accordance with the Ministry of Housing 
and Local Government Circular No. 31/57 for the 
CONSTRUCTION of SEWERAGE EXTENSIONS 
at Great Easton and Duton Hill (being completion 
of a contract started by a contractor who has gone 
into voluntary liquidation). 

The sewerage comprises in all the laying of about 
3000 lin. yards of 6in. diameter S.G. sewer, 
together with 4in. and 6in. diameter S.G.W. house 
connections, the construction of 7 brick manholes 
and 24 precast concrete manholes and ancillary 
works. 

General Conditions of Contract, Specification, 
Bills of Quantities and drawings may be obtained 
from the Council's Consulting Engineers, Messrs. 
J. D. and D. Watson, MM.LC.E.. 67, Tufton 
Street, Westminster, S.W.1, on and after 2ist 
November, 1960, on payment of a deposit of ten 

uineas, refundable only to Contractors who submit 

na fide Tenders and return all documents and 
drawings. Deposit cheques should be made payable 
to Dunmow Rural District Council. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

Tenders must be returned in envelopes which do 
not bear any name or mark indicating the sender, 
endorsed “ Tender for Sewerage Contract No. 1A," 
and delivered at the office of the undersigned not 
later than 9 a.m. on 19th December, 1960. 

F. A. RENNISON, 
Clerk of the Council. 
Dunmow Rural District Council, 

Council Offices, 

Dunmow, Essex. 


INDIA STORE DEPARTMENT 


E7093 





The Director General of India Store Department, 
Government Building, Bromyard Avenue, Acton, 
cgacee, W.3, invites TENDERS for the SUPPLY 
or: 


Steel, Sheet, Bulletproof, Austenitic, Man- 

(or equivalent), non-magnetic, 

or aor BLANKS, 17in. 
diameter ” 20 5 

Forms of Tender may be obtained from the above 

address on or after the 18th November, 1960, free 


of . 
Tenders are to be delivered by 2 p.m. on Thursday, 
1Sth December, 1960. 
Please quote reference No. 46/58/DB/RLY.2. 
E7136 


Tons 





COUNTY BOROUGH OF 
BLACKPOOL 


TENDERS (forms from Chief Education Officer, 
3 Caunce Street, Blackpool), rewurnable by 2.30 p.m. 
on Tuesday, 29th November, 1960, invited for the 
SUPPLY of ONE “SMART & BROWN” No. 
1024 PRECISION TOOLROOM a * a" 


Nov. 18, 1990 THE ENGINFER 
TENDERS 





Tender 


Enq. No required 


Indent No 


PUR/ISM/ 
STR/120 SE-281 


(Portable) D.C 
PUR/ISM 
STR/121 
PUR/ISM 
STR/122 


PUR/ISM/ 
STR/123 


10-ton Pulley Block 


sories 


PUR/ISM/ 


STR/124 SE-285 


sones 


Acton, London, W.3. 
not refundable. 


each enquiry number. 





INDIA SUPPLY MISSION 


The Office of the India Supply Mission, 2536, Massachusetts Avenue, N.W.. 
Washington 8, D.C., United States of America, invites TENDERS for the 
SUPPLY of the equipment as listed below, required for the manufacture o! 
Streptomycin by Hindustan Antibiotics, Ltd., India. 


Brief description of equipment 


Argon Arc Torch, Spot Welder 
Welding Sets 


Fittings for S.S. Tubing 


Pyrex pipe, Fittings and Acces- 
PVC Pipe Fittings and Acces- 


Specifications, etc., relative to the above specifications can be obtained from 
the Co-ordination Branch, India Store Department, Bromyard Avenue, 
The cost of Tender sets are as indicated above and are 


Tenders are to be returned direct to India Supply Mission, 2536, Massa- 
chusetts Avenue, N.W., Washington 8, D.C., United States of America, and 
not to this Office, and are to reach them on the dates specified above against 


Specimen copies of the above enquiries can be seen at Engineering Branch, 
India Store Department, Government Buildings, Bromyard Avenue, Acton, 
London, W.3. under the above Tender reference numbers 


Price for 


Closing date Tender 


January 10, 1961 


January 


January 


January 


January 17, 1961 








WEST CORNWALL WATER 
BOARD 
DRIFT WATER SCHEME 


CONTRACT NO. 8 


LUDGVAN AND TREVELYAN SERVICE 
RESERVOIRS 


The Board invites FIXED PRICE TE NDERS 
from EXPERIENCED CONTRACTORS for the 
CONSTRUCTION of TWO CONCRETE SERVICE 
RESERVOIRS : LUDGVAN with a capacity of 
$00,000 gallons and TREVELYAN with a capacity 
of 150,000 gallons, on sites in West Cornw all 

Tenders will be accepted for either or both reser- 
voirs. 

The reservoirs are of similar design being rect- 
angular in plan with normally reinforced concrete 
walls, columns and flat slab roof. 

The General Conditions of Contract, Specification, 
Bill of Quantities and Form of Tender for this 
Contract, prepared by the Engineers, Herbert 
Lapworth Partners, 25, Victoria Street, Westminster, 
S.W.1, may be obtained from the Undersigned on 
or after Monday the 2!st November, |! , on 
receipt of an application stating the reservoir for 
which documents are nay Sy ms paymen oD 

it of £2 2s. by cheque for each reservoir, made 
ooreole to the West Cornwall Water Board, which 
sums will be returned on receipt of a bona fide 
Tender. aa 

‘enders, t her with all documents receive 

a. be Sn in a sealed cover endorsed * Drift 
Water Scheme—Tender for Contract No. and 
addressed to the Undersigned and delivered not 
later than 10 a.m. on Monday, 19th December, 1960. 


Only Tenders from firms experienced in this type 
of work will be considered. 

The Board do not bind themselves to accept the 
lowest or any Tender. 
E. O. WHEALE, 


Clerk to the Board. 
£7 


Municipal Buildings, “ts 


Penzance. 





CITY OF; CARDIFF 


CORPORATION WATERWORKS 


TENDERS FOR THE CONSTRUCTION OF 
THE LLANDEGFEDD IMPOUNDING 
RESERVOIR 


date for receipt of TENDERS for the CON- 
STRUCTION of the above works has been extended 
from the 22nd November, 1960, to the 2nd Dec- 


emuber S. TAPPER-JONES, 


‘own Clerk. 
Og Ber E7123 


WEST CORNWALL WATER 
BOARD 


CONTRACT NO. 13— 
MADRON WATER SCHEME 


PIPELAYING 


The Board invites FIXED PRICE TENDERS 
from EXPERIENCED CONTRACTORS for EX 
CAVATING FOR, SUPPLYING, LAYING 
JOINTING, and the MAINTENANCE of about 
2 mile of spun iron pipes with Tyton joints, together 
with Valves and Fittings, etc., and the SUPPLY and 
ERECTION of two Booster Pumps and Switct 
Gear, &c 

The General Conditions, Specification, Bill of 
Quantities and Form of Tender for this Contract 
prepared by the Engineers, Herbert Lapworth 
Partners, 25, Victoria Street, Westminster, S.W.! 
may be obtained frem the Undersigned on or after 
Monday the 2ist November, 1960, on receipt of a 
cheque for £5 made payable to the West Cornwall 
Water Board, which sum will be returned on receipt 
of a bona fide Tender 

Tenders, together with all documents received 
are to be enclosed in a sealed cover endorse 
“ Madron Water Scheme—Tender for Contract N¢ 
13—Pipelaying,” and addressed to the Undersigned 
and delivered not later than 10 a.m. on Monda 
19%th December, 1960. 

Only Tenders from firms experienced in this typ« 
of work will be considered 

The Council do not bind themselves to accept th: 
lowest or any Tender 

E. O. WHEALE, 


Clerk to the Board 


Municipal Buildings, 
Penzance E7114 








EDUCATIONAL 
WOOLWICH POLYTECHNIC 


DEPARTMENT OF COMMERCE AND 
MANAGEMENT STUDIES 
SHORT FULL-TIME 
MANAGEMENT COURSES 











WORK STUDY 
Four weeks’ full-time concentrated practica 
for Executives. 
1. Commences 21st November, 1960. 
2. Commences 10th April, 1961. 
PRODUCTION PLANNING AND CONTR 
Three weeks’ full-time course for Prod 
Planning and Control Executives. 
1. Commences 6th March, 1961 
2. Commences 12th June, 1961 
Write NOW for reservation form and 
details to : 
Ref. DS/CLW, 
Woolwich Polytechnic, London, $.E.1: 
~~ 
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BOOKS and PUBLICATIONS 


BOOKS on ENGINEERING 


and allied subjects 


* 
NEW EXPANDED TECHNICAL DEPT. offers widest 
selection of books on these and similar subjects 




























































































{ 
DILLON’S UNIVERSITY BOOKSHOP LTD. 
1 MALET STREET + LONDON ~- W.C.I (MUSeum 2128) 
? 
Enter No. 1371 on reply card 
FOUNDRY PRACTICE 
By W. H. Salmon, Assoc.Met. (Sheffield), etc 
A comprehensive treatment of foundry work which provides 
not only a practical guide for operatives but also an I 
authoritative textbook of the subject covering the 
syllabus of the City and Guilds of London Institute for 
intermediate students and including specimen examination 
questions. 30s. net T 
GUIDE TO THE SPACE AGE 
Compiled and Edited by C. W. Besserer and Hazel C. Besserer 
First published in America, ‘“‘Guide to the Space Age”’ is a com- M 
prehensive presentation of the terminology of space technology 
in dictionary form. Terms are authoritatively defined covering 
as broad an area as possible and many cross-references, drawings A 
and diagrams are included 
The importance of this book will be obvious to those working 
in this field. 47s. 6d. net 
PRINCIPLES AND CONSTRUCTION OF AIRCRAFT N 
GAS TURBINES 
By R. A. Fry, A.R.Ae.S., M.S.L.A.E. PARKER STREET, 
This new work deals with the elementary theory, the KINGSWAY 
constructional principles, the operational problems and ° 
the practical maintenance and inspection of modern aircraft LONDON, W.C.2 
power plants. 50s. net 
FROM ALL BOOKSELLERS 
Enter No, 1372 on reply card 
A monthly journal for the 
s . . 
Hectronic professional electronics 
engineer. It circulates to 
s . 
Engineering 86 different industries all 
over the world. 
When electronic engineering is studied 
7 + . 9 > 
“Electronic Engineering © is read. 
28 ESSEX STREET, STRAND, LONDON, W.C.2 
Telephone: Central 6565 
Published by Morgan Bros. (Publishers) Ltd. 
Enter No. 1373 on reply card 
ORDER YOUR COPY NOW! 
** A complete library in two volumes .. .” 
hy EMPE’S ENGINEERS Edited under the direction of 
YEAR-BOOE the Editor of “ The Engineer *” 
1960 Edition price §7/6 (plus postage 2/6) 
‘ from technical booksellers or direct from the publishers 






Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 













— 








Enter No. 1374 on reply card 





EDUCATIONAL 


A.M.LMECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation a an ta 


95 per cent. successes. <tc, tus, free 
on request.—B.LE.T. {Dept ), 29. t's Lane, 
London, W.8. Ell4e 








LOUGHBOROUGH COLLEGE 
OF TECHNOLOGY 


INTRODUCTORY COURSES ON 
ERGONOMICS 


The College provides A THREE WEEK intro- 
ductory course on ERGONOMICS, for engineers, 
designers, industrial medical officers, work study 
engineers, factory managers and all senior staff who 
are called on to deal with human factor questions 
The aim of the course is to impart a general know- 
edge of the capabilities and limitations of human 

pestpemanas at industrial work tasks. Such factors 
+ the ergonomics of work place layout, factory 
operation and maintenance, noise, lighting and 
seating in factories and offices, will be considered in 
relation to the design of equipment and the industrial 
effectiveness and well-being of employees. This 
short course will enable those who take it to appre- 
ciate the applications of ergonomics in their own 
industries 

Dates of the next course: Monday, 6 March, 
1961, to Friday, 24 March, 1961 

Fees : £75 including tuition, board and residence 

Applications and further details may be obtained 
from the Head of the Department of Ergonomics 
and Cybernetics, College of Technology, Lough- 
borough, Leicestershire E716i t 








SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR LL lt 
MONIALS UNLESS OTHERWISE REQUESTED. 


AEI—BIRLEC LIMITED 


manufacturers of industrial furnaces, wish to 
appoint a 

WORKS MANAGER 
having full responsibility for all Manufacturing 


activities at the Company's Erdington and Aldridge 
Factories. He will report to the appropriate Director 
of the Board 
A really outstanding man is required for this post 
and an appropriate salary will be paid. There is an 
excellent pension scheme and other benefits 
Please write, giving details of education, qualifi- 
cations and experience to 
The Managing Director, 
AEI-BIRLEC LIMITED, 
Erdington, 
Birmingham, 24 
E3077 A 





ASSISTANT CHIEF 
PLANNING ENGINEER 


Mid-Warwickshire firm has a vacancy for a 
man with knowledge of production machining 
of cast-iron and non-ferrous metals, press work 
and sheet metal work and some experience of 
medium-sized assembly work Knowledge of 
electrical work advantageous. Work will be to 
introduce new methods of production and 
investigation of faults, and will entail planning 





from blueprint stage thro rototype to 
production. Preferred age Minimum 
Starting salary £950 AF on age and 
qualifications.-BOX No £3n, “ The 
Engineer.” 
A 
ASSISTANT ENGINEER, aged 28-35, required 


at large North East Coast Brewery Company. The 
successful applicant will be directly responsible to 
the Chief Engineer for the maintenance of brewery 
and bottling pa and to assist in the planning and 
installation of new plant. Applicants should prefer- 
ably have had previous experience with brewery 
plant and maintenance, but this is not essential. 
Applicants should also be members of a recognised 
engineering institution.—Applications, which should 
be made in writing, should give details of technical 


training, practical experience and positions held, 
and should be addressed to BOX No. E3080, “ The 
Engineer. “ 





ASSISTANT RESIDENT ENGINEER 
required for long-term Coke Oven and By- 


a contract in 3-27 
(Civ Sesrae 


Yorkshire. 
or — N.C. 
Must be interested in 
plete industria! an ~~ 9 —— 
steelwork, pipework, — vessels and refrac- 
tory brickwork. Should be prepared to travel 
at end of the contract. A permanent staff 


cations and ex —A tions quoting 
reference ARI con to Contract 
Labour tment, Simon Carves, L 
Cheadle Heath, Stockport 

E7145 a 





ASSISTANT WORKS MANAGER wanted with 
sound knowledge of steel fabrications and the use of 
jigs and fixtures.—BOX No. E3073, “ The Engineer.” 
A 
CIVIL ENGINEERING DRAUGHTSMAN 
required for Oil Refinery. Must be familiar - 
surveying and setting out work. Experience of 
Contractors’ work is desirable. Applicants should 
give, in writing, particulars of their experience 
and qualifications, upon which the ow will depend. 
This is a permanent position. Non-Contributory 
Superannuation Scheme and subsidised canteen 
meals. — my eg A 
Renee. tos Ollfields Ltd. nae te 
la 


SITUATIONS VACANT 





CHIEF DRAUGHTSMAN. First class des 

required for this post with firm of General Eng 

in Bristol. Good knowledge of design of Pre 

Vessels and stainless steel fabrications, with 

ticular reference to the requirements of BS 

This will be a well paid position for the top class 
BOX No. £199, “ The Engineer.” 


CONSULTING ENGINEERS require ASS! 
ANT ENGINEERS for office in Nigeria. ( 
dates should have experience in design of roady 
and knowledge of urban drainage an adva 
Salary range £1300 to £1600 depending on expx 
Free furnished accommodation, car allow anc« 
fares provided Fifteen months tour 
months paid leave.-Apply in writing, 
experience, &c., to R. Travers Morgan & Partnx 
60, Rochester Row, 5S.W.! BE? 


with 


stating 


CROSSE & BLACKWELL require in Lond 
two qualified ENGINEERS to join thet developmn 
team engaged in overall  —— programmes a 
in the application of Food Engineering technique 
the widest sense. These are senior positio 
manding rewarding salaries and will appeal to 
who are prepared to work hard and prove themse!, 
in this field. Food experience would be advantage 
but the ability to collect facts and produce result 
the first importance.-Write in confidence | 
Chief Engineer, Crosse & Blackwell Lid., 20, Sot 
Square, London, W.1 E7112 


DRAUGHTSMEN 


Pilkington Brothers Limited have vacancies i: 
their Technical Development Department for 
three senior and one junior Mechanica) Draughts 
men. The work involves the production of 
design and detail drawings for new plant and for 

ifications to existing machines The 
draughtsmen work closely with Development 
Engineers on a wide range of problems from 
small precision mechanisms to automatic glass 
handling equipment 

Age range : Senior 25-45 ; Junior 21-25 

Qualifications : Seniors H.N.C. preferred. but 
general Sen pee essential. Junior 
preferably with O.N.C. and general engineering 
apprenticeship 


Applications, stating age, qualifications and 
experience, should be addressed to Mr. C. § 
Drake, Group Staff Department, Pilkington 
Brothers Limited, St. Helens, Lancashire 


E7085 a 





ENGINEER, age 20-35, with electronic, electrical 
or mechanical engineering background, required for 
editorial staff of a successful industrial journal pub 
lished in London. Applicants, who need not have 
previous journalistic experience, must be able to 
write clearly and concisely on technical subjects 


Reply, giving full details of age, education, train- 
ing and experience, to BOX No. £7138 The 
Engineer.” A 


ENGINEER SURVEYORS for the inspection of 
boiler and pressure plant required Applicants 
should not be more than 38 yrs. and must have 
ist Class M.O.T. Certificate with steam endorsement 


or equivalent qualifications Salary E.S.A. Scale 
| at £300 per annum. Other benefits. Areas 
Oxfor and Windsor — Apply En Dept., 
GENERAL ACCIDENT ASSURANC CORP., 
LTD., 99, Aldwych, London, W.C.2 E7110 a 


ESTIMATING ASSISTANT for 
of large North country Engineering concern 
1 ey should hold O.N.C. or preferably H.N« 
be 22 or over.—-Full details of past experience 
and present employers should be stated in strict 
confidence to BOX No. E7106, “ The Engineer A 


London Office 


FIRM OF CHARTERED @GUANTITY SUR- 
VEYORS require TAKERS OFF and WORKERS 
UP for large Civil Engineering and Building works 


in the Sheffield area Positions offer scope for 
advancement.__Reply, stating -.. experience and 
salary required to BOX No. E3072 The Engineer.” 


a 


FIRST CLASS DESIGN DRAUGHTSMAN 
required for London office of well known pubiic 
company, accustomed to designing Road Transport 


Tanks for Liquids and Powders Good salary 
offered with Prospects of promotion.—Write — 
No. E3076, “ The Engineer.” 


MECHANICAL ENGINEER, H.N.C. standard, 
required for non-destructive testing of materials and 
vessels. jalised training will be ons to 7 
ful candidate. Commenci 
Non-contributory pension 
Engineer.” 


MERZ ane SOCAL AN be ve vacancies in their 
Esher Office fi MECHANICAL ENGINEERING 
DRAUGHTSMEN. Preferred age limits 25 to 35. 
eg should be experienced. in ay Layout 
ork, te ee but not 

with Power Stations. Salaries will be Fully appropriate 
to se ~ rising from about £870 per annum at 
Excellent working conditions. Pension 

. Canteen.—Apply in writing to Merz and 
McLellan, Milburn, , Surrey EVOT! a 


sal~ yea 


xX No P48. , The 





SCOTTISH eae INDUSTRIES 
LIMITED have aconmy for an experienced 

woRKS sTUbY _OFFI ER with engincerin 
hould be between 2 
and 35 years - age and should have had not les 
than 2 years’ experience in Work Study and the 
speputien of Incentive Schemes based on Work 

tudy. 

The post is permanent and pensionable and the 
starting salary offered will be related to age, qualifi- 
cations and experience. 

Application forms will be forwarded to suitable 
ca tes on receipt of brief details of age, qualifi- 
cations, and experience, addressed to the Personne! 
Officer, Scot Agricultural Industries Limited, 
39 Palmerston Place, am 12. Tel. No 
CAL 2581, quoting Ref. N E7125 a 
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SITUATIONS VACANT 


STEIN ATKINSON VICKERS 
HYDRAULICS LTD. wish to appoint a 
pm oy APPLICATIONS ENGINEER for 
m Offices. A sound practical know- 
age of all types of machine tools is essential 
including some experience of Oil Hydraulics 
This post relates to the application of Hydraulic 
equipment, and involves the preparation of 
circuits, quotations and technical discussions 
with user Engineers. The applicant should have 
served an Engineering apprenticeship AN 
Gegree or similar qualifications would be an 
advantage.—Piease apply in writing, stating 
salary expected, to Chief Applications Engineer, 
Stein Atkinson Vickers Hydraulics Ltd., 
197, Knightsbridge, London, S.W 


E7i2l a 





TECHNICAL WRITER 

required in the Sales Promotion and Develop- 
ment Branch of the National Coal Board 
The principal duties will be in the preparation 
of promotional booklets and literature related 
to the use of solid fuel in industry and commerce. 
Applicants should have experience in the tech- 
nical journalism of steam and combustion 
engineering, or practical experience in these 
subjects and the ability to write effectively on 
them Appointment superannuable, salary 
depending on qualifications and experience 
within £1190 to £1560.-Write for application 
form to Staff Dept. (X.2046A), N.C.B., Hobart 
ae, London, $.W.!, before 2nd December., 
I 


E7160 a 





THE BRITISH OXYGEN CO. LTD., Scientific 
Division, have a vacancy for a MECHANICAL 
ENCGINEER to undertake development work on 
pumps for fluids at low temperatures. Applicants 
should have a degree in mechanical engineering or 
equivalent qualifications and preferably some 
experience of pump design 

se write to the Administration Manager, The 
British Oxygen Co. Ltd., Scientific Division, Deer 
Park Road, London, 8.W.19 E7154 a 
WORKS MANAGER. Applications are invited 
to fill the vacancy of Works Manager in a well 
known General Engineering Factory in North-West 
London. Candidates must be experienced Engineers, 
preferably qualified and should possess higher 
executive ability A qualification in Costs and 
Works Accountants examinations would be an 
ad vantage This post offers excellent prospects to 
suitable candidate..Write with fullest details of 
age, qualifications and experience in confidence to 
BOX No. E7163, “ The Engineer.” 4 


WORKS MANAGER required for West Riding 
of Yorkshire gear manufacturing firm of medium 
size. Non-contributory pension scheme in operation 
Applicants must have full practical qualifications for 
the position. Salary required to be specified on 
application..-BOX No. £3074, “ The Engineer.” a 


SITUATIONS VACANT 


SITUATIONS VACANT 
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HEATING AND 
VENTILATING 
ENGINEERS AND 
DRAUGHTSMEN 


Assistant Design Engineers are required 
by the United Kingdom Atomic Energy 
Authority at Risley, to undertake indi- 
vidual design work of a high standard 
or lead small teams of draughtsmen on 
design of high and low pressure hot 
water and steam heating systems ; hot 
water supply installations ; ventilation 
and air conditioning systems. 


Draughtsmen are also required to 
assist in the preparation of engineering 
drawings and plans 


Applicants for posts as Assistant 
Design Engineers must have served a 
recognised engineering apprenticeship or 
have had equivalent trainin Good 
design experience in this Id, and 
possession of an appropriate H.N.C., 
are essential 

Applicants for posts as Draughtsmen 
must have an appropriate O.N.C. or 
equivalent, and must have had good 
practical training with sound experience 


Graduate membership of the Insti- 
tution of Heating and Ventilating 
Engineers may be an advantage for all 
posts. 


Salaries for Assistant Design 
Engineers will be between £930 and 
£1340. 

The salary scale for Draughtsmen is 
under review, and is expected to be 
about £600 at age 2! rising to about 
£800 at age 25, and to a maximum of 
about £1000 


Contributory Superannuation. Hous- 
ing Assistance Schemes 


Send postcard for application form 
quoting reference 421/J1, to 


The Appointments Officer, 
U.K.A.E.A., 
DEVELOPMENT AND 
ENGINEERING GROUP 
HEADQUARTERS, 
Risley, Warrington, Lancashire. 
Closing Date: 5th December, 1960 


E7127 a 





area, 
machinery experience. Preferably 
A.M.1.Mech.E., 
equivalent. 35/50 years. This is 
an executive position calling for 
powers of leadership and proven 
administrative ability. Applicants 
to apply in first instance in own 
handwriting giving brief outline 
of experience together with age and 
qualifications, also salary expected. 
Pension Scheme.—BOX No. E3083. 
“ The Engineer. *" A 


ENGINEER 


required for Rubber Works, London 


CHIEF 


with rubber and plastics 


A.M.LE.E., or 








TOOLING 
MANAGER 


Applications are invited for the posit 
of Tooling Manager with a large Plastics 
Moulding Company 


The type of man for whom we are look: 
will have served a toolmaking apprentice 
ship, attained H.N.C 
of the recognised engineering institutior 
had tool design experience and practic 
administrative experience in a similar pos 
tion in a Toolroom 
responsibility for all aspects of the manufac 
ture of all types of tools including vacuum 
and sheet forming tools, injection and com 
pression dies and al! associated jigs, fixtures 
and ancillary equipment 

The successful applicant will be expected 
to work closely with other technical and 
administrative personne! 


There is opportunity 
career and applicants should submit details 
of their age, qualifications and experience 
to BOX No. E7141, 


or membership ot 





c 


8, 


a 


This position carries 


an excellent 


A 











Mi Ss pA have been retained to advise on the appointment of a 


activities and the engineering of hot rolling mills to the contract stage. 


TECHNICAL MANAGER 


for a company in the South of England specialising in the design, development 
and construction of heavy machinery for the steel and allied industries. 


around £2,500, contributory pension scheme. 


Candidates, qualified mechanical engineers, preferably over 


He 
will be responsible to the Divisional Manager (Director) for technical sales 


Salary 


35, must have 


specialised knowledge and experience either in the design and construction, 


or the operating of hot rolling mills. 


essential. 


H.C.S. Brand. 


MANAGEMENT SELECTION LIMITED, 
17 Stratton Street, London, W.1. 


As some European travel will be involved, 
the ability to speak French or German would be an advantage, but is not 
Please send brief details in confidence quoting reference G. 3200 to 


In no circumstances will a candidate’s identity be disclosed to our client unless 
he gives permission after a confidential interview at which he will be given full 
details of the appointment. 


BEIM A 





amenities are excellent. 


instruction and service manuals. 


desirable. Age up to 50. 


to :— 

















CHIEF DESIGNER 


for a leading manufacturer of earthmoving equipment located 
in the pleasant countryside of North-West England. This execu- 
tive appointment will carry a starting salary in the bracket £1800. 

£2200 per annum which is open to subsequent improvement. 


Removal expenses will be met. Residential and educational 


The Chief Designer will have responsibilities to the Managing 
Director for the execution of basic design and engineering develop- 
ment of a range of modern equipment. 
of the Product Development and Component Standardisation 
committees. In addition, he will control the preparation of 
technical publicity material including spare parts catalogues, 


He will be a full member 


Among the desired qualifications are experience of the control 
of design draughtsmen engaged on medium to heavy stressed 
fabrications, together with wide personal knowledge of the design 
of gears and transmission systems. 
of hydraulic systems would be an advantage. A.M.1I.Mech.E. 


Experience in the application 


Please write briefly in first instance, quoting Reference No. 920, 


ASHLEY ASSOCIATES LTD. 


PETER HOUSE, MANCHESTER 1. 


E7162 a 














SENIOR PLANNING ENGINEERS for investigation into con- 


struction methods related to power station design studies. 





TAYLOR WOODROW 
CONSTRUCTION LIMITED 











require experienced staff for 


» CIVIL ENGINEERING DESIGN AND DEVELOPMENT 


OF NUCLEAR POWER AND INDUSTRIAL WORKS 
at Southall (Middlesex) and Whetstone (Leicestershire) 


SENIOR DESIGN ENGINEERS to take charge of work on power 
heavy civil engineering, 
concrete and steel structures, and hydraulics. 
ASSISTANT DESIGN ENGINEERS. DESIGNER DRAUGHTSMEN 
AND JUNIOR DRAUGHTSMEN for similar work. 


SENIOR RESEARCH ENGINEERS AND ASSISTANT RESEARCH 
ENGINEERS Well qualified, and with good experience of rein- 
forced concrete design, for research into applications relating 


station layout and development ; 


to nuclear power. 


ARCHITECTS for power station work. 


Opportunities for advancement to selected applicants willi: 


to work hard and accept responsibility. Inte 
arranged at Southall or Whetstone at any time including even- 
ings and Saturday mornings, with travelling expenses paid. 


Write, giving details of career, to : 
Personnel Manager, 345, Ruisiip Road, Southall, Middlesex 
Alternatively, our office at 10, Park Street, W.1., will be open from 5 


to 7p.m. on Thursday evenings until the end of January for informa! 
discussions (without prior appointments) with senior members o/ 


our engineering staff. 


ue NTR) MT 


Interviews can be 
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RENOLD CHAINS LIMITED 


invite applications for positions as 


HOME SALES REPRESENTATIVES 


Qualifications : 
Engineering Apprenticeship, preferably Mechanical 
Higher National Certificate . 
Personal qualities and appearance 
appropriate to Salesmanship. 
External selling experience is not essential. Successful applicants 
will be appointed imitially to the Home Sales Department at 
Renold House, Manchester, for a period of extensive training. 


Please write fully to : 


Personnel Officer (Men), 
RENOLD CHAINS LIMITED, 
Renold House, 
Wythenshawe, Manchester E7118 a 








DRAUGHTSMEN 


having specialised experience i: 
transmission, hydraulics, earth 
moving and construction machi 
nery, electric motors, or switchgear 
are invited to make application for 
positions which have been created 
by a vigorous expansion pro- 
gramme. Positions will carry 
attractive salaries, and offer scope 
for advancement in a progressive 
Company. Modern offices and 
canteen facilities. 


TECHNICAL ADVISER 
LUBRICANTS 


Engineer, fully qualified re- 
quired by Independent North 
of England Lubricating Oil 
Manufacturers. Age 30/40. 
Duties include technical assis- 
tance to sales, plant surveys, 
development. Must have diesel 
experience. Progressive posi- 
tion for applicant with initia- 
tive. Contributory pension 
scheme. Write full particulars 
of experience, qualifications 
and salary required to Box No. 
E7153, “The Engineer.” 


Please give full details of age, 
qualifications and experience in 
chronological order to the Secre- 
tary, British Jeffrey-Diamond Ltd., 
Stennard Works, Wakefield 


A E7135 a 























RICHARD THOMAS & 


BALDWINS LIMITED 
SPENCER WORKS 


RTB 


invite applications for the post of 


CRANE AND LIFTING 
APPLIANCE ENGINEER 


This position will involve the co-ordination of standards for all cranes and lifting equipment 
The engineer appointed will be responsible for all statutory testing and relevant records and must 
be capable of advising plant engineers on suitable maintenance methods. His duties will also 
include the training of crane-drivers and associated personnel, together with the setting up of 
safety procedures for crane operation 

Candidates, preferably between the ages of 30 and 55, should be corporate members of the 
Institution of Mechanical Engineers or hold an equivalent qualification. Preference will be 
given to candidates who have considerable experience in this field 


Application forms, which should be returned by December 1, 1960, may be obtained from 
The Manager, Staff & Labour Relations Dept., 
RICHARD THOMAS & BALDWINS LIMITED, 
Spencer Works, Lianwern, Nr. Newport, Mon. 


Please quote reference 200/7 on your original letter of enquiry. E7124 a 





An experienced 


PLANT MAINTENANCE ENGINEER 


is required by a substantial West Midlands Company. This is not a desk 
bound job, but requires a really first class practical Engineer able to “ get 
things done.” Must be able to control labour and lead by example. This 
appointment will suit an Engineer 40-55 years old, who has had some years 
experience as a Superintendent on Works Maintenance, and who is prepared 
to get his teeth into a job both interesting and absorbing. 


Salary by arrangement, together with Superannuation and Insurance 
Benefits. 


Write in strictest confidence details of experience, career to date and salary 
required to Personnel Manager, BOX No. E7128, “ The Engineer.”’ 








CHIEF PRODUCTION ENGINEER 


(Light Engineering) 


for one of the main manufacturing divisions, located in Manchester, 
of a major engineering group. This is a new appointment, 
offering an opportunity to take over and develop a young ener- 
getic department. Initial salary will be in the range £1500 to 
£1750 per annum, plus usual benefits. 


The Chief Production Engineer, who will be responsible to the 
Works Manager, will have full control of a staff of 30 engaged 
on methods engineering, work study, jig and tool design and 
manufacture. The major emphasis and scope in this appoint- 
ment lie in manufacturing methods improvement, lay-out and 
tool and special. purpose machine developments. There will, at 
the same time, be a continuing responsibility for ensuring that 
work study applications are kept up to date. 


The main essential qualifications are an engineering appren- 
ticeship, and not less than five years’ close personal contact— 
including a period in control of production engineering functions 
—with press work, tool design, precision welding, machining and 
assembly. A _ professional qualification would be an added 
advantage. Preferred age 30-42. 


Please write briefly in first instance, quoting Reference No. 885, 
to :— 





ASHLEY ASSOCIATES, LIMITED 


R. samed to adeise on thas appormiment 
© WEL BP OFSERVED AND ©O OFTARS OF « \NUIDATED 
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bt PAnstD 10 CLIENTS WITMOUT CANDNDA TES PRAMABOIUN E7148 a 




















HARDY SPICER LTD. 


requires a 


DEVELOPMENT ey 
MANAGER 





in its Engineering Division to take charge under the Chief 
Engineer of all road and static test and development work, lead- 
ing a team of development engineers and technicians. This is a 
new and additional appointment. 


Applications are invited from chartered mechanical engineers 
with considerable development experience—preferably related 
to the motor industry—who can demonstrate the capacity to 
control and lead a development team. An appreciation of elec- 
tronic techniques in the control and measurement of develop- 
ment work is important. Likely age range 35-45. 


Salary and conditions will be appropriate to this senior 
appointment. 


Applicants should write to the Personnel Director, Hardy 
Spicer Ltd., Chester Road, Birmingham, 24, giving full particulars. 
Interviews will be arranged at times and places of mutual con- 
venience. 

E7129 a 














Classified Advts. continued on page 140 









SITUATIONS VACANT 


SITUATIONS VACANT 





The following vacancy occurs 
DUE TO FURTHER EXPANSION 


PRODUCTION MANAGER 


to be responsible for the production of 
magnetic recording equipment. Candi- 
dates should have proved experience in the 
field of precision mechanisms and possess 
A.M.}.Prod.E. or equivalent qualification 
A high degree of organisational ability is 
required, together with a first-class capacity 


for forward planning Initial salary 
£1,350—£1,600 
The above vacancy, whilst demanding 


ability of a high order, offers an exceptional 
opportunity to join a rapidly expanding 
Company at a relatively carly stage in its 
development and prospects of advancement 
are therefore unusually good. The Company 
operates a Superannuation Fund. Appli 
cations, which will be treated in confidence, 

iving details of career and quoting reference 

M1, should be addressed to 

C, Hardy, Director, 

DATA RECORDING INSTRUMENT 
COMPANY LIMITED, 
Woodthorpe Road, 

Ashford, 

Middlesex. 

E3075 A 


CAPO 


have vacancies in their Central London 
Technical Department for senior and junior 


MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
PHYSICISTS 
MATHEMATICIANS 


for theoretical work on heat transfer; 
reactor and steam plant optimisation, 
control and performance; reactor physics; 
radiation shielding; analogue computing 

The Company owns an Emiac II Analogue 
Computer and uses the Ferranti Mercury 
Digital Computer. 

Applicants should hold a good honours 
degree and engineers should have had some 
industrial experience 

Applications giving full details should be 
sent to 

The Personnel Manager (Ref. TE/156), 

Atomic Power Constructions Limited, 


E7158 A 




















MECHANICAL ENGINEERS 


Young mechanical engineers with imagination will enjoy the challenge of design and develop- 


ment work in L.C.I. Nobel Division 


For men of quality, prospects of rapid promotion are excellent, in an environment that encour 


ages original effort 


The vacancies are in the West of Scotland, on the Ayrshire Coast of the Firth of Clyde, an area 
that offers opportunity for golf, sailing and mountaineering 


The Company operates a five-day week, a Profit-Sharing Scheme and a Staff Pension Fund 


Assistance towards house purchase is available for married men who will also receive a refund 


of reasonable removal and travel expenses 


Brief personal details should accompany applications to 


The Staff Manager, 
IMPERIAL CHEMICAL INDUSTRIES LTD., 
Nobel Division, 
460 Sauchiehall Street, Glasgow, C.2. 


Some posts are vacant and will be filled by men with degrees 
in mechanical engineering who are under thirty years of age 


E7TISO A 








PLANNING MANAGER 
Automatic Transmission Division 


Applications are invited for this appointment with a new division of a prominent and substantial 
The Planning Manager will be second in charge of the Division, 


Manchester engineering group. 


and may be asked to take complete control in 5 to 7 years 
£1850 and £2250, plus pension scheme and other substantial benefits. Removal expenses will 


be paid 


The Planning Manager will be responsible to the Divisional Manager for evaluating the engineer- 
ing content of design drawings, for establishing the production process and plant lay-out, and 
for the design and manufacture of jigs, tools fixtures and gauges. He will have the opportunity 
to establish the organisation of planning, time-study, plant engineering, jig and tool design and 
His staff will number approximately 60 people, most of whom will 
not be appointed until the Planning Manager is established and can take his full part in the 


tool-room departments 


selection of his own subordinates 


Desired experience includes two or three years in a similar position in a flow or large batch 
gear cutting establishment, together with personal experience of jig and tool design, plant lay-out, 
work study and the specification of plant and equipment. 
ing methods and management techniques are also necessary 


would be of advantage. Preferred age 35-50. 


Please write briefly in first instance, quoting 





Commencing salary will be between 


A wide knowledge of modern engineer- 
A.M.1.Mech.E. or A.M.1.Prod.F 


Reference No. 922, to 


ASHLEY ASSOCIATES LIMITED 
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UNIVERSAL GRINDING WHEEL 
co., LTD., 


require a 


QUALIFIED ENGINEER 


Aged 25-30 at their Stafford Works as 
Technical Assistant to a Factory Manager 
Duties will include co-ordinating technical 
services associated with production, and 
assisting in the development of new methods 
and layout of a wide variety of plant 


Qualifications desired include H.N.C. and 
experience in production engineering 


Salary according to age and experience 
Staff Life Assurance and Pension Scheme 


Please write for application form, giving 
age and brief details of qualifications and 
experience to : 


PERSONNEL MANAGER, 
UNIVERSAL WORKS, 


STAFFORD E7140 a 








| SITUATIONS WANTED 








STRONG HEALTHY BOY, 18 years. Good 
family, pleasing manners. Keenly interested in mech- 
anics and g driver, seeks suitable post in Garage 
—Box 282, Smith’s Library, Newton Abbot. E7120 8 


GRADUATE ENGINEER, 32, ten years loco- 


Nov. 18, 


SUB-CONTRACTING 





KELLERING AND CAM PROFILING capacity 
up to 8h by 6ft or 6f diameter.—_ARMYTAGE 
BROS. (KNOTTINGLEY), Lid.. The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 








BUSINESSES and PREMISES | 
WANTED 
By Public Engineering Company, for Cash or 
Shares 


A Company engaged in manufacturing Mechan- 
ical Handling Equipment Nett assets required, 
approximately £300,000. Good profit record and 
capable of expansion Present Management can 
remain.—BOX No. E3082, “ The Engineer.” i 


| PATENTS 


THE PROPRIETOR of British Patent No. 756608, 
entitled “ QUICK DETACHABLE PIPE COUP- 
LERS” offers same for license or otherwise to 
ensure practical working in Great Britain.—Inquiries 
to Singer, Stern & Cariberg, 140, So. Dearborn 
Street, Chicago, 3, Illinois, U.S.A £6964 4 














RESEARCH 
DESIGN and DEVELOPMENT 


NORRIS BROS. LTD., 
$3 VICTORIA ST., LONDON, S.W.1. 
Tel.: ABBey 6132, 
and at Burgess Hill, Sussex, 
Specialists in 
RESEARCH, DESIGN, DETAILING 
AND DEVELOPMENT 
throughout the whole of the Engineering Industry 
E194 ap 








MISCELLANEOUS 











MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

MOBILE LIFTING SERVICES LTD., A member of 
the TARMAC Group, Rotherham, 78481. E186 1 





DAVIES INVESTMENTS LIMITED 
BANKERS 


(Gross assets £2,000,000), are paying 74 per cent. 
interest on deposits for the seventh year in 


p.a 
succession, with 4 per cent. added annually on each 
£500 unit.—Details and Audited Balance Sheet 
from : Investment Dept. ER 


DAVIES INVESTMENTS LTD., 
DANES INN HOUSE, 265 STRAND, 


LONDON, W.C.2 
E178 1 





MACHINERY Etc. WANTED 





WANTED FOR CASH all types of Electrical, 
Plant, A.C. & D.C. Motors, Diesel Generating Sets, 


Transformers, Turbo-Alternators, Cables Dis- 
mantiing Staff Available—ELECTRICAL PLANT 
& MACHINERY Co., 12 Hilton St., E.1. E5895 F 


URGENTLY REQUIRED TO PURCHASE 


All types of RECORD TOWER CRANES and 
20-ton ELECTRIC DERRICK CRANES. Please 
forward full details—BOX No. E7107, “ The 
Engineer.” t 





| FOR SALE | 


SALE BY TENDER 





PECKETT STEAM LOCOMOTIVE—Saddle 
tank, 0-4-0, Serial No. 2010 (1941). Steam working 
pressure 170 Ibs., standard gauge. In good con- 
dition. Various spare parts 

This may be inspected by arrangement with the 
Estate Manager, Industrial Estates Mana: nt 
Corporation for Wales, Hirwaun Industrial Estate, 
Aberdare, Glamorgan. (Tel.: Hirwaun 268.) 

Further particulars and forms of Tender may be 
obtained from the Secretary, Estates Management 
Corporation for Wales, Treforest Industrial Estate, 
Pontypridd, Glamorgan. Tenders must be returned 
not later than 16th cember, 1960. E7130 





motive industry, drawi office and works, inland 
and abroad, present salary £1200 p.a., considers 
change.—BOX No. E3078, “ The Engineer.” 4 





BUSINESS OPPORTUNITIES 


EXPORT GROUP will undertake export manage- 
ment for manufacturers wishing to enter or develop 
E.F.T.A. markets.—Please communicate with BOX 
No. E3079, “ The Engineer.” o 


| FOR HIRE 


LATTICE STEEL ERECTION MASTS 




















(light 


S.W.7. 


and heavy), 30f. to 1S0f. high, for immedia 
ay beliman’s, 38 Cornwall Gerdens, London, SW’, 
‘ E197 & 








FOUR LARGE M.S. RIVETED AIR RECEIVERS 

Dish-ended, each 30ft. long by 8ft. diameter, 100 Ibs. 
working pressure, with all fittings. Low Price. 
G. E. SIMM (MACHINERY) LIMITED, 
27, Broomgrove Road, SHEFFIELD, 10 

Tel.: SHEFFIELD 64436. E7134 G 





FOR SALE 

Number of Diesel Sets, many unused, from 1100kVA 
downwards. Also large stock of alternators ; 
unused, reconditioned and guaranteed. 

3-ton and $-ton Overhead Travelling Cranes, hand- 
operated, suitable for power houses ; unused. 

Dynamometer by Heenan & Froude, 50/700 h.p., 
450/3500 r.p.m. 

Further particulars willingly given. 

FYFE WILSON & CO., Litd., Stati on Works 

Bishop's Stortford. E192 0 





1960 THE ENGINEER 
FOR SALE 





“CASWELL” 8-ton Erection-mast DERRICK 
CRANE. 75ft. Latticed mast with seven g my 


63ft. Latticed Jib. Separate motorised h 
Luffing drums, 400/3/50.—BOX No. E71! I 
Engineer.” 





HYDRAULIC PRESSES 
200-ton Fielding, 42in. stroke, 63in. daylight. ( 
100-ton Fielding, 72in. stroke, 99in. daylight 
50-ton Fielding, 24in. stroke, 48in. daylight. ('w 
each with two Fraser Mono Pumps 

200-ton Tangye Vertical open fronted, 2lin. strok 
table 24ft. 

80-ton Musgrave Vertical upstroke, 42in. daylight, 
platens 72in. diameter 

Fielding Horizontal, 24in. stroke, bend up to 
pipes. 


+f 


FRED WATKINS (ENGINEERING) LTO 
COLEFORD, GLOS. 
"Phone Coleford 2271/5. E1930 

















SCHULER Model AKU, Power Operated Geared 


Guillotiné Shearing Machine, Undercrank type, 
motorised for 400/440/3/50 supply, capacity mild 


steel 8ft. Sin. by 14 S.W.G., with automatic sheet 
hold-down and adjustable front, back and side 
gauges, weight approx. 45 cwt 

RUSHWORTH Power Operated Double Geared 
Open Ended Guillotine Shearing Machine 


motorised for 380/440/3/50 supply, capacity mild 
steel 4ft. by jin., with automatic sheet hold-down 
and adjustable front, back and side gauges, weight 
approx. 50 cwt 


BESCO Size No. 612, All-Steel Folding Machine 
working length 73in., capacity mild steel 12 $.W.G.., 
clamping beam adjustable for round and sharp 
bends, with adjustable angle stop for repetition 
bending, weight approx. 2408 Ib 

Multi- 


NEW BESCO No. 54, Type YM35/200, 
Purpose Punching Machine, motorised for 400 3/50 
supply, max. punching pressure 35 tons, punches 


lin. diameter through jin. plate, 2in. diameter 
through 3/l6in. plate, vee notches angle iron 
2in. by $/16in., cuts flat bars up to 4in. by jin., 


rounds and squares up to lin., weight approx 


2646 Ib 


CRAIG & DONALD Deep Gap Guillotine Shearing 
Machine, motorised for 440/3/50 supply, with 
automatic hold-down and adjustable back gauge, 
capacity 14ft. by sin., complete with three spare 
sets of blades, weight approx. 11 tons 


BRADLEY & CRAVEN Motorised Geared Press 


Brake for 400/440/3/50 supply, max. pressure 
approx. 65 tons, forming capacity 10ft. by 
12 S.W.G. or 8ft. by tin., length of bed and ram 


1204in., width of bed Sin., weight approx. 84 tons 


PRATT Power Operated Open Ended Guillotine 
Shearing Machine, motorised for 400/440/3/50 
supply, capacity 6ft. by din., with automatic hold- 
down and adjustable front, back and side gauges 
weight approx. 58 cwt 


Photographs of the above are available 
Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED 
Of Every Description Attractive Prices 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
LONDON, N.W.1 


EUSton 5000 
And at 


LANSDOWNE HOUSE, 41, WATER STREET 
BIRMINGHAM, 3 


Telephone : Central 7606-8 


Telephone Telex 24264 


E207 o 








A POINTED 
REMINDER 


Remember 


WARKOS 
might have (#/ 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 
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WHEATLEY KIRK 
PRICE & CO. 





4 
gE. JUDSON, F.R.L.C.S., F.A.I 
£. porn A.1.MECH.E., F.A.L.P.A 
M. S. CHEAVIN, F.A.!I 
Oo. E. GIBBS, F.AL.PA 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX PLACE, LONDON, 


HYDE PARK 8844/5/6 (3 lines) 


| FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft. 
and 6ft. 6in. dia., 150 ib. w.p. ; reconditioned 9ft. 
down to 3. dia. ; Economic ah to Lift. 6in. dia., 
including new 8ft. dia., 150, 180 and 200 Ib. w.p. 
300 reconditioned Vertical Crosstubes, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 


Telephone 














2500 c.f.m., 100 p.s.i.. 550 h.p. motors; also 
Broomwade 500, , 300, 200 and 130 c.f.m., all 
motorised ; a several other of various makes 
and capaciti 
ar AIR RECEIVERS, stocked up to 9ft. dia., 100 
© 500 Ib. pressure. 


ELECTRIC PMOTORS.—150 Lead Enclosed and 
roof Motors up to 200 h. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel/ 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945 ; 3-ton Jones “Super 40” diesel, pneu- 


matics (3). 

VVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 = motors, 95ft. 10in. span ; 
30-ton Vaughan, 4. 3in. span ; 25-ton 
21ft. 9in. span, new 1954 ; 20-ton Mop 42ft. 
3in. span, 6-ton auxiliary, cab control (5) - 30-408 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 

: 34ft. span, new 1953, (2) ; 10-ton Morris, 32ft. 10in. 
span, 400/3 (s: two 10-ton, 60ft. span, 1955 ; 
two 7-ton, 3 1950 ; Wharton, yr ton, 
25ft. span, 20073) 5-ton, 37h. ee. 
5-ton Henderson, 24h. Tin. span, 1 od 
King, 29ft. 3in. » m power hoist, hand travel ; 
$-ton Morris, 28ft nm, power hoist, hand 





— 4-ton «mad og 1 span, 220V. d.c. (3) ; 
ma y of the above are unused. 

DER ck CRANES.—?7-ton Anderson Grice, 
100ft. jib, electric ; i}-ton Anderson Grice, 


hand, 40ft. jib ; 5- ton Butters Grabbing, 80ft. jib, 


electric. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jig ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
— Wilson, steam, 35ft. jib ; 5-ton Smith, SOft. 
jib (2). 


LOCOS.—Fowler diesel, 150 h.p. (2); Barcla Ss 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. b 
(two oil-fired, one coal), Peckett, steam, 7in. - 


l2in., 1941; 4 Logan Battery-operated, 24in. 
uge, 3-4-ton cap. ; 3 Ruston diesel 16/20 h.p., 
in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 

25 ib. x 24in. gauges track, Bogies, Wagons, &c. 
STEELPIPING.—Large stocks including follow- 


ing : 20,000ft. Itin. galvanised “A” ; 20,000ft. 
scaffolding ; . Bin. black; 15,000ft., 
each 6in., 3 16in., n., 5/16in., unused ; SOOOft., 
8in. unused ; t.. 10in., 12in., 16in., seam- 
less ; 200ft., 24in. by din. welded, unused ; 
1000ft., 30in. by din. welded, unused ; 2500ft., 
27in. welded nged ; SOOft., 36in., unused ; 
SO0Of., 42in. by tin. riveted ; 100ft.. 48in. by 


in. welded unused ; 150ft., GOin. welded ; 20in., 
4in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on request. 

CAST IRON PIPES.—Large stocks all sizes up to 


24in. flanged and s.s., including 150 by 18ft. 
lengths, 6in. Stanton class “B™ Spigot and 
Socket, unused. Immediate delivery. 


VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, immed- 
iate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rect- 
angular, up to 12,000 gallons, for oil and petrol, 
also sectional! steel and cast iron up to $0,000 gallons. 

MACHINE TOOLS.—Heenan & Fr Dynamo- 
meters, 1500 a2. maximum, 18in. Dial Indicator 
(three) Scriven Plate Bending Rolls, 14ft. by din. ; 
Herbert Miller, 6lin. by 15in. table ; Pels Punch 
and Shears, jin. capacity ; nine new 2 cwt. and 
1 cwt. Pneumatic Hammers ; Bonn Hydraulic Tube 

‘ Bender up to 20ft. by 4in. bore ; Berry Guillotine 
capacity 4ft. by lin. ; Sedgwick 6ft. by = Folding 
Machine ; Rushworth Guillotines, 6ft. by jin., Bliss 
70-ton power press. 

AUTOCLAVES.—Two 26ff. by 9ft. dia. hinged 
doors ; new 1948, about 45 Ibs. working pressure ; 
jacketted autoclave, 12ft. by 7ft. diameter, bolted 
lid, approx. 60 Ibs. steam pressure 

SLING ENGINEERING WORKS 
COLEFORD, GLOS. 


Phone: Coleford 2271/2 E106 G 





18, 1960 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 


SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


HOLBORN 8411 (8 lines) 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 


OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 





56, VICTORIA STREET, 
LONDON, S.W.1. 
VICTORIA 2002/3/4 
Established Over a Century 


| FOR SALE | 


HARD FACING 


TUNGSTEN CARBIDE Hard-facing Weld- 
ing Rods may solve your abrasion and main- 
tenance problem where present methods fail 
We are experts in cast carbides and have a servic- 
ing department at your disposal.—Please write 
to : TUCA”™ Division, Electro-Chemical 
Research Laboratories Ltd., 33, Knox Street, 
London, W.1 











E7116 G 





RAILS FOR SALE 


100 TONS NEW, Sey eon ow TIVE B.H 
RAILS, 95 Ibs yard, chie 

100 TONS SLIGHTLY DEPEC CTIVE F.B. RAILS, 
109 Ibs. yard, chiefly 60ft. lengths. 

100 TONS GOOD SECONDHAND B.H. RAILS, 
80-85 Ibs. yard, B.S. section, chiefly 60ft. 

100 TONS SECONDHAND BULL HEAD RAILS, 
90-95 Ibs. yard, chiefly 44ft. 6in. er 

100 TONS NEW, gy tg te 4 AILS, 75 Ib. 
ard, R.B.S chiefl lengt 

700 TONS StOCK "RUSTY F.B. RAILS, 75 Ib. 
ard R.B.S., chiefly - 

so TONS NEW, SLIGHTLY DEFECTIVE F.B 
RAILS, Se yard, Revised B.S. Section, lengths 
chiefi 

60 TONS s SECONDHAND COACH SCREWS, 
62in. by Ijin. Standard Railway Pattern 

$0 TONS MILD STEEL FLAT, aa by +in., new 
but Stock Rusty, 15ft. to 26ft. chie 

400 TONS GOOD SECONDHAND het AYABLE 
B.H. RAILS, 90-95 Ibs. in 45ft. lengths 

100 TONS GOOD SERVICEABLE C.1. CHAIRS, 
S.1 pattern, with 3 holes for screws and ferrules. 

1000 TONS GOOD SECONDHAND F.B. RAILS, 
75 tbs. yard, R.B.S., chiefly 36ft. lengths 

150 TONS GOOD SECONDHAND. F.B. RAILS, 
60 Ibs. yard, O.B.S. Section, in 40ft. to 45ft.lengths 

WARD’S ALSO HAVE LARGE STOCKS OF 
ALL CLASSES OF OTHER RAILWAY 
MATERIALS. 


THO* W. WARD LTD. 


ALBION WORKS - - - SHEFFIELD 
Phone : 26311 


REMEMBER—WARD’'S MIGHT HAVE IT! 
E215 o 





AUCTIONEERS & VALUERS 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone Telegrams 
Monarch 3422 (8 lines) Sites, London 











AUCTIONEERS & VALUERS 




















Established 1807 


FULLER, HORSE) 


SONS & CASSELi 


Specialists 


IN THE 


SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON, E.C.3 
ROYAI 


Telephone: 4861 











SALES BY 


November 22 Vehicles, etc 


Vehicles and miscel- w.D 


laneous stores 


November 24-25 


Vehicles, earth w.D 
R 


By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


Main Location 
Command Vehicle Park, 


Hillsborough, Co. Down 


Bowhouse, Hurlford, Nr 
Kilmarnock, Ayrshire. 














AUCTION 


Auctioneers 


OSBORNE KING & 
MEGRAN (Dept. L) 
14, Montgomery Street, 
Belfast 
(Tel 30433.) 
DIXON & WALLACE 
LTD (Dept. L), Bank 
Buildings, Graham 
Square, Glasgow, E.!., 
(Tel.: Bridgeton 2447/9.) 


WALKER, WALTON & 


Kesh Aerodrome, 







Storage Depot, 










, Storage Depot, 


. Notts. 








November 29- 
December 1 moving quip " 
mobile cranes and 
motor cycles 


Approximately 1800 items of 
vehicles ; trailers ; 
hi Priestman (" Wolf *’) 
“ Model 40") 
pila (* D7’s” and 
dyster ; Morris (some diese 
shovels ; 


snow ploughs ; 


plant trailers) by A.E.C 


67 Ford “ Anglias,” “ 


diese! engines) ; trailers—10 
&c.; 


by B.S.A., James, Matchless, 


tools and W.D. 
Byter. 


Machine 
miscellaneous stores. 


December 13 


1961 
January 4 Miscellaneous stores 


nance 


Machine tools and 
miscellaneous stores. 


January 11 


January 19 Miscellaneous stores w.D 


January 27 Miscellaneous stores. 


~~? 


auctioneers shown above (price of catalogue |! 
Avenue House, High Holborn, London, W.C.1 





motor cycles ; 
Ruston Bucyrus (“ 
crawler tractors ; 
“ D8's"") 


road rollers by Aveling Barford and Wallis Stevens ; 
trucks by Coventry Climax (diese!) and Ross ; 
diesel air compressor by Broomwade ; 
mobile welding and generating sets ; 
Diamond “ T 
propelled and trailer-mounted) 100 to 2500 gallons capacity ; 
limousines and estate cars (including Rolls Royce 7-seater limousine and 
Populars,”’ 
utilities, tippers, coaches, trucks of all carrying capacities (many fitted with 


by Caterpillar, Hyster, International, Le Tourneau, Ruston Bucyrus, Wayne, 
lead/acid vehicle batteries ; 


Cheshire. (Sale at € — 
ham Town Hall, 


Northern Command Ord 


Nr. Selby, Yorks 


Central Ordnance Depot 
T 


Central Ordnance Sub 
Depot, 
. Corn Exchange, Devizes.) 


Rotherwas, 


Command 


Kinterbury House.) 


Application for catalogues, available 14 days prior to date of sale should be made only to the 


HANSON (Dept L), 
Byard Lane, Bridlesmith 
Gate, Nottingham 
(Tel.: $4272.) 
earth moving, road making and lifting plant 
plant spares, &c., including : excavators 
1jORB” &“ 19RB"™); Wayne 
angledozers and bulldozers by Cater- 
mobile cranes by Coles Cranemobile 
| and/or lorry mounted) dumpers ; Chaseside 
Fork-lift 
trailer-mounted fire pumps ; 
(trailer-mounted) 
wheeled tractors (some with low-loading 
and Mack ; mobile talkers ; (self 
220 saloons, 


















and Morris “ Minors); 59 Land Rovers, 






cwts. to 10 tons ; plant ancillaries and spares 






$60 solo and combination motor cycles 

Norton and Triumph 
Stora Denct, 
Nr iddlewic! 







J. H. NORRIS & SON 
(Dept. L), 9% Albert 
Square, Manchester, 2 
(Tel.: Blackfriars 8373.) 









Man- 







chester, 8.) 






BARTLE & SON (Dept 
L), 50-S2, ee Street 
wods, 2 


(Tel 20898 ) 


FARRANT, WIGHT 
MAN & PINNIGER 
(Dept. L), Market House, 
2, Newport Stre t, Swin- 
don (Tel Swindon 
$151-2.) 
RUSSELL, BALDWIN 
& BRIGHT, LTD. 
(Dept L) 20, King 
Street, Hereford 
(Tel: 4366.) 


WOOLLAND SON & 
MANICO (Dept L) 
Kinterbury House, St 
Andrews Cross, Ply- 


mouth 
(Tel.; 69292.) 





Sub. Depot, Barlow, 













Devizes. (Sale at 









—_ Depot, 
ereford. 









Ordnance 
Ceypool, Marsh 
Plya.outh, (Sale at 









s—-P.O. only), W.O 
CHAncery 6888, Ext 






Disposals 1 (a), or 
1301 Bis 





























| FOR SALE | 


HERBERT MORRIS GOLIATH 
OVERHEAD TRAVELLING CRANE, 
(3/50, 35ft. span with 5-ton auxiliary hoist 


R. R. BRITTON LTD., 
Memorial Road, 
Hanham, Bristol. 

Tel.: Bristol 67-4817 





20 TON 
TYPE 
400/440 


£7084 o 















| FOR SALE | 


HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete an my 


All kinds of Hydraulic Equipment in Stock 
SON MILLWALL). 













THOMPSON AND LTD 
Cuba Street, Millwall, London, E.1 
East 1844/5 * eins G 









Nov. 18, 1990 THE ENGINEER 


Newest in the International line — 


(80 SERIES) 


NEW ENGINE. Great lugging (225 Ib. ft. torque) ability. Full-fiow lubrica- 
New power, new features — plus many work-proven International tion. 3-point fan drive. 
NEW ALL-WEATHER STARTING at turn of key. Regular equipment. 
oe , Economical 12-volt system. 
principles! The NEW BTD-8 is cleanly styled, easy to operate NEW TRANSMISSION. Extra mesh with 30° spiral] bevel gears. Cushioned 
. power flow with flexible coupling. 
> i ’ ‘ ’ NEW STEERING STRENGTH. Proved Internationa! single-coil multi-plate 
and backed by International's enviable reputation in the ‘smaller aici Tn Goith tetiaioes atectaned aeateh ielethe toaene. 
oi : NEW TRACK COMPONENTS THROUGHOUT, plus exclusive International 
crawler field (over 10,000 British-built crawler tractors are in 3-point track suspension. 
NEW OPERATOR COMFORT. Flush deck. Adjustable seat. Contoured 
steering levers. Single centralised gear shift. 


operation in over 50 countries). The NEW 60 h.p. BTD-8 is 





” : 
A ee 


- ; 
‘eer 
Ti ¥ 


ui? », Wee ' an 
‘~ ~ Ss. 8 
y 7 eS 
| ines. 4 
RNATIONAL . 


specifically designed to give you more power, more weight, 


together with the downright durability that pays 


— 


F a 
off on the tougher jobs. See your International . ' . 


a ~ . 
24 


Construction Equipment dealer now for : 
ond 
specifications and full details of hire-purchase 


facilities .. . and be among the first to 


profit from the NEW BTD-8! 


=~ 


wel 
—~ >, t 
oa Sa 
2 
= 
CONSTRUCTION EQUIPMENT DEALERS IN GT. BRITAIN AND N. IRELAND 


JAMES BOWEN & SONS LTD 


EDINBURGH, GLASGOW AND ABERDEEN 


R. CRIPPS & CO LTD 


NOTTINGHAM, MANCHESTER AND SHILDON 


SAVILLE (TRACTORS) LTD 


LONDON, STRATFORD-ON-AVON, CARDIFF AND BELFAST 


WESTERN CONTRACTORS SERVICES LTD 


BRISTOL, EXETER AND SALISBURY 











ET | TIT 


International .o.sceuction cauiement 


THE FINEST ON TYRES AND TRACKS 
INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD~ LONDON Ec: 





Enter No. 1421 on reply card 
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Airscrew Co., & Jicwood, Ltd...144 
Albright & Wilson (Mfg.), Ltd.. 2 


Associated Electrical 


B.R.C. Engineering Co 


Beardmore, William, & Co., 


Brackett, F. W. & Co., Ltd 131 
Braithwaite & Co., Engincers, 
58 


Bristol Siddeley E ngines, Ltd 96 


PAGE PAGE 
Abbott & Co. (Newark), Ltd 43 Clarkson (Engineers), Ltd 105 
Acrow (Engineers), Ltd 99 Clyde Crane & Booth, Lid 48 
Aeraspray Associated Lid 143 


Clyde Crane & Engineering Co. 48 
Colt Ventilation, Ltd 29 
Cowlishaw, Walker & Co., Ltd.125 


Allen, E. & Co., Ltd 117 Crane, Ltd 94 
Alston Foundry Co., Ltd 92 Craven Bros. (Manchester), 

Ambueo, Ltd 26 Ltd 44 

Anderton Springs, Ltd 43 Crockatt, W. & Sons, Ltd 75 

Indus- Crofts (Engineers), Ltd Cover i 

tries, Ltd 85 Crompton Parkinson, Ltd 104 
Audley Engineering Co., Ltd 130 Cross Manufacturing Co 
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Water Wash Spray 


Flexible Manufacturing methods enable us to give 
you a tailor-made Spray Booth incorporating any 
special features desirable; the price is usually much 


lower than expected. 


The greater part of our output is re 


for the Leading Organizations in Industry—expert 
judgment on the importance of the special features 
you will find set out in our literature. 


AERASPRAY ASSOCIATED LIMITED 


82 VICTORIA STREET, LONDON, S.W.1. 
Head Works & Offices: Nechells, Birmingham, 7. 


at Glasgow, Manchester, Belfast, and 





peat orders 
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The 
BASIC 
answer 
to Impeller 
problems 
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An impeller for almost every application* is available from the AIRSCREW 
Adjustable Pitch Detachable Blade range. These impellers are so construct- 
ed that, from a small stock of basic components, a wide scope of performances 
can be covered with a minimum of redesign and manufacturing costs and 
a maximum speed of delivery. 


This is one range of metal impellers which we produce. The other is a 





range made as one integral casting for special needs. 

This has a particular advantage when large numbers of one identical type 
are required, as then some price reduction can usually be achieved. 

The APDB type are available from 12” to 60” diameter and the integrally med 
cast impellers from 18" to 50°. Several finishes can be applied. | 


ALTrscrew 
IMPELLERS | 


*Typicai applications are resistance cooling, for example on diesel electric loco- 
motives, water cooling in radiators and different types of heat exchangers. 
Please write for details to: 











THE AIRSCREW COMPANY AND JICWOOD LIMITED Manufacturers of all types of Axial Flow, Centrifusa/ 
WEYBRIDGE - SURREY TEL: WEYBRIDGE 2242/7 Aircraft and Cooling Tower Fans 
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here is a man cutting costs 
and solving his guard problems with 


Weldmesh 


Regd. Trade Mark 































































Cut it to the shape you want— 
it holds together because it is welded together 







Weildmesh is a registered trade mark and is supplied direct to users by the sole manufacturers 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.! 
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With 100 tons lifting capacity, and equipped with 

a wide range of the most modern machine tools, Hiead 
Wrightson specialise in FABRICATING and 
MACHINING HEAVY EQUIPMENT for the Iron and 
Steel, Petroleum, Chemical, Nuclear, Mining 

and Dock and Harbour industries. 


AT THE HEAP WRIGHTSON 
TEESDALE HEAVY PLATE SHOP 


HEAD WRIGHTSON 


HEAD WRIGHTSON TEESDALE LIMITED ~ Teesdale ironworks Thornaby-on-Tees 
LONDON * JOHANNESBURG - SYDNEY * CALCUTTA 


P4322 
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